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PREFACE. 



Tms little book is intended to meet a difficulty which 
is probably felt more or less by all engaged in teach- 
ing Algebra to beginners. It is that while new ideas 
are being acquired, old ones are forgotten. In the 
belief that constant practice is the only remedy for 
this, the present series of miscellaneous exercises has 
been prepared. Their peculiarity consists in this, 
that though miscellaneous, they are yet progressive, 
and may be used by the pupil almost from the very 
commencement of his studies. "They are not intended 
to supersede the systematil&lljr^aj^i^ged examples to 
be found in ordinary tri^atdcses on .^35|ebra, but rather 
to supplement them. -^ " . \./n!^ 

The exercises have ' li^eni^mected mainly from 
recent School and College Examination Papei's, and 
have been arranged on the following plan : the first 
forty, commencing with division, take m ^c^^^aSs^j 
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such portions of the subject as are usually studied 
before Surds: in Exercises XLL to LV. Surds arc 
introduced; in.LVI. to LXX. Ratio, Proportion, 
Variation, the Progressions, and Indeterminate Equa 
tions; and in LXXI. to C Permutations and Com 
binations, the Binomial Theorem, and Notation. Linei 
have been placed to mark these divisions of the subject 
and it will be seen that the Exercises immediately pre 
ceding them are considerably harder than some few 6; 
those which follow. This arrangement has been madi 
to meet the wants of pupils of different abilities. Th< 
book being mainly intended for Schools and Junio: 
Students, the higher parts of Algebra have not beei 
included. 

Every effort has been made to insure accuracy 
but information with regard to errors which may b 
detected, and suggestions for the improvement of th< 
Exercises will be thankfully received. 



I, Dean's Yakd, Westminster, 
July 25, 1865. 
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EXEBOISB I. 

1. If a == 1, & = 2y c = 3, find the numerical value of 

(Jb be , ea 1.1 1 

— + — + T- + "• + »: + r' 
c a a c 

2. Add together 

6«+3y-24?, -3a?+2y-54r, ^a-Sy-^Sz, and -4a?+4;:r. 
From a-y-^z take — a?— y— 4?. 

3. Multiply 3;3;+2^-;sr by ar-2y +3;?, and prore your 
result by diyudon. 

4. Divide o^— «■ by a -a?, and prove your result by 
multiplication. 

EXEBOISB IL 

1. Add together 

— 72^ + &j^z + iayz^a^z, 

'-2aPy-¥2a^Z''Qxyz-¥\lxs^y » 

and a^'-a^'\-a^Z'-xy9-¥xy'^''Xz^-\-yz^\ 

also from the ram subtract 

2«V-8|/^«+4»s?* 
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2. ' Simidify the expressions 

(i) a+(&-<;)-(a-c), 

(ii) (7«»-6a?y.+ 6y^-(2aj«+3;»y-y2) 

- (3«2 - 2ajy ) + (4^ - 52/8). 

3. Multiply 2aj2-3^-«y by 6a^^2xy, 

and divide Qaf^-AsB^-l^a^+^Za^-lZx^Z by 3«2-2;i?+l. 

4. Divide 

EXEBOISE III. 

1. Simplify the expression 

. 6a?-{3a?-(2;F+3)}, 

3 
and find its value when ^=: — - . 

4 

2. From -Sa^+^l^+c^-lab'^-Sbe-Sea 
take -7a*-352 4.6c8+9a&-45c-5ca. 

3. Multiply a^ -px + ^* by ^ +jpa? - q\ 
and divide a*+a^+6* by a»-a5 + 62. 

4. Solve the equations 
(i) 6a?-7 = 2^ + 2, 

(ii) 2(a?-l) + 3(;i?-2)=;». 

EXEROISE IV. 

1. Simplify 3a-[2a-2 {a-(a-l)} + 2]. 

^ ^ ^2 

Add together a2-6*+-, a^4-&*-xv ^-«*+x, and 

D O O 

-^(Oai ^Aa /Wiiii subtract fl^ + 6" — ^. . 
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2. Multiply 3a*+2a5+6» by a«-2a6+3^, and prove 
your result by division. 

3. Divide a^-a^—x^-^y^ by «"+a^+^. 

4. Solve the equations 

(i) | + f=«-". 

,... a?+l . a?+2 _ . . 6-a? 

Exercise Y. 

1. If a=l, 5=2, (?=3, <?=4, find the value of 
6<;»rf-c*6<?+a5cc?+a^(36c-4&»+6c*)-a5(76-8t;). 

2. Add together 

5flW?-3&y+4c4r, -2ax-\-4by-'Zcz^ 
-(taf-^-^by-cz, dax-llby+lOcz; 

and from the suin subtract —€tx—by—cz, 

3. Multiply 2;B3-6^+4a?-l by 3a?«-a?+ 2, 
and divide 6iB* + &c"+6^-17a?+6 by 6a?2-7«+2. 

4. Solve the equations 

(i) (a?-l)(:i?-2) + (a?-l)(d?-3)=2(:i?-2)(4?-3), 

EXEBdSE VI. 

1. Simplify 

3 [4;b-6-2 (34?-4) + 6 ^^-^-IJJB-n »-^S^ 
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% Multiply a^-^j^-k-s^-^yz^zx-xy by x-^y-^-z. 

3. Divide a*+a»&a+6* by a'+oft+ft^, 
and «'+y' by a?+y. 

4. Solve the equations 

.... 3^-5 7ii?+9 . 8:i?+19 , ^g . 

EXJBBOISS YII. 

1. Simplify 

3:i?-I>-{a?+(y-3a)}l 

and find the value of {Ja^ + y* + ;2r) x ('Ja^+y* - ;?) when 

a?=8, y=6, ;y=4. 

2. Add together 

2 34' 2 ?4'234' 

and from the sum take c^-o^+'q. 

3. Multiply a:*-2a^+y* by i»'+2a^+y*, and find the 
continued proauct of 



x-k-y, x-r-y, a^-^-xy+t^i and a^-xy-^i/^. 
126 + 27 by J 



4. Divide t«« + 27 by r-+3, and a+2x by a-2d7 to 



five terms. 

5, Solve the equations 
... x-l x-^ x^S 

w -2— -3-=-r' 

(SO ^*+l)(»-2)=(#-8)(«+4). 
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ExBftoiss YIII. 

1. Add together 

c («+&+(?— c?), and c?(-a+6+<;+c?). 
From -5- take — ^ . 

2. Simplify the e:2tpress!on8 



(ii) 3{a-2(6-c+c?)}, 
and find the nmnerical value of the latter when a=0, and 

3. Multiply a+^y—2 by - a?+3y, and shew that 

(a?+2)(2a?+l)-(4?-2)(2a?-l)=10a?. 

4. Divide a^ + &' + c*-3a&c by a+ft+c. 

5. Solve the equations 

(i) 2(a? + 3)-3(a?-4) + 4(a? + 6)=38, 
,,.. Sa + l 2af-5 4a?-l 2-a? 

EXEBOISE IX. 

1. Find the value of (a-&)2+ (p^cy+(c-'af when 

a— If 6s=2,^(j=3, 

and of — -: 4 — x-2 — - wken x~^, 
a+1 a?--3 aj-2 
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2. Simplify 

3. Multiply a2+4<w?+ 6^ by «■— 3<m?— 2d?*; 
and d^-^-a^V-^alf^+l^ by a^'-Jf. 

6 75 5 10 

l>y 3«'-g»"«+2^' 
5. Solve the equations 

W 2"-7 + 4d?=2--5, 

.... &dr ^ a Cd; 

EXEEOISE X. 

1. Find the value of 

{(a-6) ((?+eQ-(a-(?) (&-e?)} (a-ef) 
when a=4, 6=3, c=2, <?=1. 

2. Simplify the expression 
6a-7(6-c)-[6a-(36 + 2tf)+4c-{2a-(6+2c-a)}], 

and subtract I0a^9b from the sum of 5a— 65 and 9a + 10&. 

3. Shew that 

(a-6) (a+6-c)+(6-(j) {&+c-a)+((j-a) (c+a-6)=0, 
and find the continued product of 

^-^, ^+y*, «*+^, and ofi+j^. 
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4. Divide 

and a^-'—z by a;--. 
or ^ x 

5. Solve the equations 

,» a?-l .23—4? ^ 4+^ 

(ii) 2j?-{(24? + 1)-(3;»-6)}=35 

-3[2^-{10-(2a?-l)}]. 

EXEBOISB XI. 

1. Simplify the following expressions 

(i) {2a?+y-(j?+2y)}x{3^-2y-(2a7-3y)}, 

and find the value of 1 + ^-— - when x-% 

2. Add together 

h c 

3a+66-(?, 2a-46+(?, o""*+o» 

and from the sum subtract « — 5 - « • 

3. Multiply 3«'+44?V--^ +4^ ^J ^-2y, 

and«*'-a?V+?j- hj a^-^ari/'+^. 
Prove the result of the latter by di:^m<ssiDu 
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4. Divide 

a*-81 by «-3, and fl^ by €?-a^ to 4 tOTms. 

5. Solve the equations 

(i) e^_?^+i=3.,+^+7, 



3a?-^ 



« -r^.^ .-0. 



EXEBOISB XII. 

1. Simplify the expression 

2ra?-8 \x-4i ("^"fi ^~^)| T 



Also add 



(a-6«— 6-cy)-(a+6a?+6+cy)toa«+<^+^(a?+y). 

2. If a =2, find the numerical value of 

a«"-i+2a"-i + (2a-l)*. 

3. The product of two algebraical expressions is 

4a"6*+2 (3a*-26*)-a6(6a^- 11J»), 
and one of them is 3a' + 2ab - 1^ \ find the other. 

4. Shew that 
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6. Solve the equations 

(i) |(^-8)+?(ar-9)-|(^-ll)=7-|(^-17), 

^"^ 4a?+2~4a?-13' 



EXEBOISE XIIL 

1. If a=5, 5=3, c=l, find the numerical values of 
n ^g'-^ 2a +55 a'-c" 



a2+a6+6' 26-c a + 26+c ' 

(ii) n/soP + \/9&c-2 /V3a+6-2<?. 

2. Add together 

3a^+a*6-2a&«+6', 3a&2 - 2^25 +«», a^j. ^2 4.355^ 

and subtract half the sum from 

3a» + a"&2+358. 

3. Multiply ■Q^o+^^ya' + f"^^ andfind the square 
of ^+2tM?-3a*. 

4. Divide ah^-h{a^'¥h)y-{-db^ hjay-h^ 

and ?a?»-4aj*+?a;3-^;c8-??a?+27 by ^-a?+3. 

4 8 4 4 2 

5. Solve the following equations 

(i)lJ-J(3^-2)=^(2-^), 

(u) —^ (^ + 2)=—^—. 

6. A boy is one-third the age of his father, and has a 
brother one-sixth of his own age; the ages of all these 
amount to 60 years. Find the age of eadsu 
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EXEBCISE Xiy. 

1. Multiply together 

d^-a?+l, ^+d?+l, and^-^+1, 
and divide x^^-\-a^-\-l by the continued product 

2. Find the cube of a; - Ty^-^z, and the fourth power 
of 2a*- 300?. 

3. Find the values of 



125«i» 



4. Solve the equations 

(i) .6a? + . 6a? + .8=. 76a? +.26, 

6. A man travelled 106 miles, and then found that if he 
had not travelled so fast by 2 miles an hour, he would have 
been 6 hours longer in penorming the journey. Determine 
his rate of traveUmg. 

6. Prove that 
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Exercise XV. 

1. By what expression must d^—hche multiplied that 
the product may be 

2. Find the square of 3a^-6a^+6a5"-2&', and the 

cube of - + - . 

a X 

3. Extract the square root of 

^ - 4;c' - 2;c* + 12^ + 9«". 

4. Find the value of 

(a?+y+;?)(a?+y-2f)(^+^-y)(y+;2f-a?), 
when s^sza^-^-y^, 

5. Solve the equations 

(i) -g —=Sa'-l4, 

r\ ^"^ _ 6a?+4 

^^^^ w-2 ""aS^- 

6. In a certain examination, three-fourths of a boy's 
marks were gained by translation, one-eighth by mathe- 
matics, and one-tenth by Latin prose : he a&o obtained one 
mark for French. How many marks did he obtain for each 
subject? 

EXEBCISE XYI. 
1. Simplify 
(i) 6a-7(6-<?)-[6a-(36 + 2c) + 4<;-{2a-(&+2<;-a)}l 

(ii) (2a-;»)(2&-y)+(a+2d?)(64-2v^-5(,ca)-VaBMV 
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2. Divide 

(i) 6d;*+5^ + 6a?*-17^+6by6^-7a?+2, 
(ii) (fl-^h){a-\-c)-{d-\-h){d'\-c)\)j a-d. 

3. Extract the fourth root of 

81a*- 108aS&+ Ma^l^- 12a6»+ 6*. 

4. Find the G.c. M. of 

a^-2;B»-2a?-3, and «» + 24?2 + 2i» + L 

5. Solve the equations 

6. Two men receive the same sum ; but if one were to 
receive 15 shillings more, and the other 9 sliillings less, the 
one would receive three times as much as the other. What 
sum did they receive? 



EXBBCISB XVII. 

1. Write down the square and cube of — Soa?*, and 
the square and cu be roots of 64a^®6"c""*. Find the value 

of s/a^Tbc + 2— n/c2 - Sab + 20, when a = 3, & = 4, c = 5. 

2. JI 8=a+b + c, find the value of 

s{s-a){8—b) {s-c\ 

and shew that if any two of the quantities a, &, c be equal, 
iJlie result jb divisible by the square of the third* 
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' 3. Prove that -^ is contained a^+2a'& + 2aft*+6' 

aA-o 

times in ci—h\ 

4. Find both the g.cm. and the L.O.M. of 

x^-4aa^ + 6a^a^2a? and a^—%a*a-^4u*, 

5. Solve the equations 

r\ 3a?+l 2^-g 4a?- 1 2-a? 
^^^ 13 ■*■ 3 *" 6 ■*■ 2 ' 

(ii) ||3a;-6-6 ^^-5)1 + 13 (d?-5)+j=0. 

6. A and J3 begin trade, A mth 3 times as much stock 
as B, They each gain ^50, and then 3 times A'b stock is 
exactly eqiud to 7 times ^s. What were their original 
stocks? 



ExEBasE XVIII. 
1. Find the numerical value of 



where a=^ and 6=2. 

» 

Simplify the expression 

a (2& + 3<;)-{<? (2a+6)-6((j-2a)}. 

2. Divide 24^"* + 50^-» + 36a?"2 + 10^"* + 1 by x-^ + 1. 

3. ' Extract the square root of 

aj'+9 + 4a-6a7-12-+4^. 
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4t, Find the ac^f. of 

16^— 24aj'-9a?-6, and 6aj*+2«*— 33dr+l8. 

5. Solve the equations 

,.. *-l . 23-a? », 4+ii? 

.... 7^+16 x+S _ ?? . ? 
^"^ 21 ""4iP+10 70 "^3' 

..... ( 6^+lly=146, 
^^^ \Uaf+ 6y=110. 

6* One-tenth of a rod is coloured red, one-twentieth 
orange, one-thirtieth yellow, one-fortieth gre^ one-fiftieth 
blue, one-sixtietii indigo, and the remainder, which is 302 
indies long, white; what is its length ? 

Exercise XIX. 

1. The product of two expressions is 

and one of them lA 42^-f-c'*2^-ac— 2a5, find the other. 

2. Find the g.c.m. of 

and a?'— d7*-i-4;'-2a^— 207. 

3. Extract the cube root of 

8««-l-48««+60a?*-80«s-90«»+ 10ac~27. 

4. Resolye into elementary factors 
9a'^''25b\ 8a»+276', 8a«-27«>', 81a*- 2566*. 
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5. Solve the equations 

(i) {j(a?-2)+^}--[;r-|(ar-i;]=0, 

(ii) J7*+9j?+20=0, 
]2j7+3y-44r=l0, 

(i 



{2j7+3y-44r=10, 
3^-4y+2;2?= 6, 
4a?-2y + a2r=21. 



3 3 

6. If in a theatre - of the seats are in the pit, — in 

the lower gallery, - in the upper, and there are 50 r&* 
served seats, how many are there altogether? 



Exercise XX. 

1. Find the value of 

when4?=&|. 

2. Resolve into their elementary &ctors 
Jt'+9*+20, «"-94?+20, i»'+a?-20, 3^-x-2Q\ 

and divide 3207^+243 by 2a;+3. 

3. Find the a.CM. of ^ + Ha^V + SOory" + 7^*, 

and ^+6.ry-7y^. 
Also the L.C.M. of aj'-y', a?^-^, ^'-y*, and jy-y*. 

4. Reduce to their simplest forms 

(i) (2a5«c3ci*)», 

,... ;r»-7ar+10 
<") a:«^^-2 > 

«... d^~394?-f 70 
^"^^ «»-ar-70' 
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5. Solve the equations 

,.,.» ^ . 07+1 _- 

6. 110 bushels of coals are divided among a certain 
nun^ber of poor persons; if each one had received one 
bushel more, then ne would have received as many bushels 
as there were persons. How many persons were tiiere ) 

Exercise XXL 
. 1. When a=l, 5=3, c=5, J=0, find the value of 

i/?+25 + 2N/c3-66»+a+ >/9&*+c»5. 

IT V X c^ ^ y 0? 

2. Find the square root of o;*-a!»*+a?+T, 

4 

a Find the acM. of 6^ + 16a;*- 12a? + 2, 
and ISdT*— 5a:*+12ir-4, 
and the l.c.m. of a?'-4, «'+8, 2d;"+3a?-2, and 2a»*-8a'-2. 

4. Simplify 

.« a 1 

,...v a?*-;B"-2a?+2 
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5. Solve the equations 

(i) (a?-l)(^-2) + (a?-2)(a7-3)=2(d?-l)(j?-3)-d?, 
r\ ^"^ jp-4 _ 7 

ap-f5y+3;y=20, 
a?+3y-2;2r=21. 

6. A person sells a acres more than the m*^ part of his 
3state, and there remain b acres less than tiie n^ part Of 
tiow many acres does the estate consist? 

EXSROISB XXII. 

1. Multiply 3d^-2^ (uF-y)-'^ (or+y) by 2j;*-apy+^', 
and find the continued product of 

1 1 

deduce &om the latter result the value of {a+b)K 

2. Find the g.o.m. of 12;»« + 30a?" + 60ar* + 48^ + 30^?^ 
ana 18«'-9«*+»«p»-6ar*+45iP» 

3. Add together the fractions 
1 1 2a? 



(i) 



l+x' l-Of* ^-1 



> 



^"^ a-6' a+6' a«+6*' «•-&*• 
4» Extract the square root of 

aj«+4a:" + 10«*+20jr*+254P*+24^+ 16. 
5. Solve the equations 
4#-3 4i?-7 



(i) 



2«-l 2a?-6' 



,... 1 ,, 6-x ^ 1 



^^ ^-2 ^-4 jr+^* 
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6. A and B Xag^et can do a piece of work f n 2 days 
A nnd G can do four times as tnncb in 9 dajB ; A, B, ani 
(7 can do eleven times as much in 18 days. In how miui; 
days can each do it aeparatelyt 



BSEBCISB XXIII. 

1. Divide 

(6-cK+(<'-a)&*+(a-6)c»bjc»- 

2. fieduce to tbeir simplest forms 



1 , 1 



3. Find both the Greatest Common Measure, anc 
Least Common Multiple of 

(i) 3x'-5x-¥2nadiafl~x-ij*+l, 

(ii) a'+ary+y', j:'+2«'y+2a:y*+y*, andiir' + aV' + y* 

4. Extract the square root of 

:e* _ aaar" + C«'-26)ai* + 2a&a: + 6*, 
and the cube root of 

8*»- 36iF'y + S4«i/' - 27y*. 

5. Solve the equations 
(i)(^-|)(^+^)-(^-5)t* + 3) = 9|, 
..., 2a' + 3 _1_ _ 1 
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(in) ^-6=1 . 

6. A bag contalDS a certain number of sovereigns, 
.wice as many shillings, and threeHimes as many pence; 
ind the whole sum is ^267 ; find the number of sovereigns, 
ihillings, and pence. 

Exercise XXIV. 

1. Resolve into their elementary &ctors 

«« + 7^+12, aj'-a?-12, I6x^-1x-2y lAa/^-Zlx^-b. 

2. Find the g.cm. of 2^- 4aj» + 8a^ - 12j? + 6, 
ind 3ii?*-3^-6dj' + 9^-3. 

3. Simplify the expressions 

a^-a-20 • a-p a^p 

^^ a«+a-12' ^ ^ a+p a-p ' 

a—p a+p 

4. Extract the square root of 

I6a^+ 24afi + 25a?* + 12a'' + 4, 
ind the cube root of 

64<^- 144^26 + 108a52 -272^». 

5. Solve the equations 

^-1 1 fx-5 14~2a? \_a?-9 7 
W — i" 8V4 5/ 2"'8' 

(ii) (247 + 3) (307 + 2) = (3a? - 1) (4^ - 2), 

!3^ + 2y = 13, 
3y + 2;2r = 8, 
3;2r + 2^=9. 

6. On a side of cricket consiBtrng ol ^\w«ii xas^^ ^'^^ 
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third more were bowled than run out, and three times as 
many run out as stumped, two were caught out. How 
many were bowled, and run out^ respectiTely? 



1. Simplify the expression 

6a- [4d - {4a-(6a-42>)}]. 
Add together 

9m-(5» + 2p), 9n-(5p+2»»), 9p-(6m + 2n), 
and obtain the numerical result when 

p=2n=3m=Yr, 

2. Resolve into elementary factors 

49a*-l6ft2, 8a'3 + 27y», I6a*-816S and {af + aY-{oo-a)\ 

3. Find the g.cjc. and the l.c.m. of 

12a* + 7a6-106*,16a«+2a&-862and 15a«+6a6-1062. 

4. Simplify 

5 1 a 24r-k3 

3 (^- 1) "^ 6(^+2) "^ 2ir ^ 47(4?- 1) (47+2) • 

t\:-:j^ 47* — 047+6f,_ 4?*— 347 

»>''do -^-_- by jsTeJ+s • 

5. Solve the equations 

(i)4; + ^(347-10)=4-|(547-10), 
Cii) (47 + 2)(a> + 3;=20, 

,.... 547-2 347+ 10 

^"^^ 3^+1" 44?-5 ' 
/,V) I ^ +4y=23, 
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6. In ft dOBCdit room 860 persons are seated on 
benches of eqnal length. If there were twenty fewer 
benches, it wouhi be neoessary that two persons more 
should sit on each bench. Find the number of benches. 



Exercise XXVI. 
1. Find the difference between 

(1 +4?)»+(i +4?)v+(i +^y +y*, 

and 3j?(«+l)+y(y+l)+a»y+l, 

and shew by what expression this difference must be 
multiplied that the product may be ^— ^. 

1 1 

2 Divide ^+l+-5 by z-'\ + -, 

\ * 

3. Simplify the following expressions 
111 



0) 



(a + 6)« 62_^« (a-6)2' 



(«) irr:; + ::r-7: + 



x-^a x-h x + c' 






4. Solve the equations 

r^ 1 . 2 _ 3 
^^^ ^=l^^-2"«-3' 

(ii) -^-10a?=9, 

fiu) = e = — jT — 
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5. A sum of j£23 is divided among a cerlain number 
of persons: if each one had received 3 shillings more, he 
would have received as many shillings as Uiere were per- 
sons. How many persons were there ? 

6. Resolve 4 («y+a5)*- (^*+2^-a*-62)« into four 
factors. 

Exercise XXVII. 
1. Add together 

3;i?+4y + 64r, |-|-£, l|f-.2y_3^: and from 
the result subtract x-^fy—r. 

% Find the g.cm. and l.o.m. of 

(i) «"+J?-30, fl?*+lliP+30,andd;8-j7-42, 
(ii) ^+2a;2y+24?2^+y', and a^-a^y-ay^+y^, 

3. Add together the fractions 

1 oo-y mj-a^ 

and simplify the following 

4. Extract the square root of 
/•\ y* . «-^ 4^* 407* 
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5. Solve the equations 

u) ^-^ + 2^=12, 

7ir-2y=14+f , 
7y-2;i?=32+| • 

6. A company at an inn had £1, 4«. to pay, but before 
the bill was settled three of them left the room, and then 
those who remained had As. apiece more to pay than before ; 
of how many did the company consist ? 

Exercise XXYIII. 

1. Divide 

9a2&»-12a*6+36' + 2a»62+4a«-lla6* by 3&»+4a»-2a62. 

2. Find the g.cm. and l.c.m. of 

and 49aj2-28;ry+4y'. 

3. From ;- take the sum of — = — - and 



and multiply 

w'— 3mn(w— w)— w' ^w' + n*' 
4. Solve the equations 

7^7 + 9 3a?+l 9^-13 249-9^ 



(i) 

r\ ^"^ ^-3 _ a?— 1 



14 
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2 3 j5^ 
x^y" 12' 

(iii) l3_4^g2_ 6 

5. If I buy oranges at \s, 6d, a dozen, and 3^ times as 
many apples at ^, a dozen ; and, after mixing them, sell 
them at l». a dozen, and thereby gain 11«.; how many 
dozen of each do I buy? 

6. Two boats start for a race ; the second boat rows 

25 strokes to the first's 28, but 5 strokes of the second are 
equal to 6 strokes of the fii^t ; if the distance between the 
boats =30 strokes of the second boat> after how many 
strokes will it bump the first ? 

Exercise XXIX. 

1. Multiply a?''<*-«+y'"'-'> by aj^w-W-y't^", and 
prove the result by division. 

^'"^* 125+27 ^y 5 + 3- ■ 

2. Find the g.g.m. and l.g.m. of 

lac'-ay-l, and 6^-6a? + l, 
and the l.c.m. of 

pi) a?*-l, 7ic*+6a?-2, and 7^-6^-2. 

3. Extract the square root of 

iP* - 6a;^ + 4(w?2 + 9ar^ - 12aa? + 4a", 
and the cube root of 

125;c'-160ir* + 60a?-8. 

4. Simplify the expressions 
1 11 1 



(i) 



2i,w-if 4(^-1) 4(a? + l) (a?-lf («+!)' 
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ah ^ b h^ 

b a b a^ 

5. Solve the eqaations . 

(i)i(10;»4-3)-^(6^-7)=10(^-l), 

,..» 3 ^—4 _ 



ax-\-by'^cz = dj 
a^ai-^b^^c^z^tP. 



6. An army in a defeat loses one-sixth of its number 
in killed and wounded, and 4000 prisoners. It is reinforced 
by 3000 men ; but retreats, losing a fourth of its number in 
doin^ 80. There remain 18,000 men. What was the 
original force? 

Exercise XXX. 

1. In the product of 

l+2a?4-3ic2+4a?' + 5«?*by l+3a?+5ip"+7a?'+9af*, 
find the coefficient of the term afi, 

2. If a=6, 6=4,c=3, c?=2, find the values of 

a-¥b + c db-cd 



and 



fa-l 
V 2^-3* 



a—b + c^ ac-bd 

3. Find the g.o.m. of 

ar'+.r^y- 30^2 4.^8 andi»'4-3^V + ^*"y*> 
and the ii.o.M. of 

{jv-\-yfi a^-y^ and {x-yf, 

4. Simplify 
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\x+y x-y) \ 2xy J 

5. Solve the following equations 
60-ir 3a?-5 ^ 24-3^ 



xy 



= 3, 



CD -hT— y— 

'3d7+6y bx—dy 
, ~20~ "*■ ~8 

y+2 3' 

6. A boy spends his money in oranges: if he had 
bought 5 more for his money, each orange would have cost 
a halfpenny less, if 3 fewer a hal^nny more. How much 
did he spend ? 

Exercise XXXI. 

1. If two numbers diflfer by 2, shew that the difference 
of their squares is twice their sum. 

2. Find the q.cm, of 

21^-280^-4607-7, and 21o^-58a? + 21. 
Fmd the L.C.M, of a^- 1, a*- 1, a'- 1 ; 

and of o73-9o?2 + 23^-16, and oj'-So^+T. 

3. Simplify 

a»-3a%+3 aftg-6» 

and find the yalue of 



--i -f ,^ 4 — ( + \ N^VkfiH x=^^ >j=^. 



-r'-y^^ 
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4. Find the square root of 

a^ 2a^ Aa^ 1 

9 3 3 ^"^^4' 

3a&' l^ 
and the cube root of 8o3 4.6a«64--^r- + ^ . 

5. Solve the equations 
1 11. 



(i) 



x-l 4?+3 35' 



I3^+4y=2d;y, 
4y + 3^=3y;2r, 

(iu) j^-J^=7. 

6. It is between 2 and 3 o'clock ; but a person looking 
at the clock, and mistaking the hour-hand for the minute- 
hand fancies that the time of day is 55 minutes earlier than 
the reality. What is the true time ] 



EXEBOISE XXXII. 

1. Shew that 

(a+6)2(6 + c-a) (c4-a~5) 

+ (a— by (a+b+c) (a + b-'C)= 4a6c*. 

2. Divide (~¥ + ^-2J by- — , and arrange the 
quotient in descending powers of a. 

3. Simplify the following expressions 

• V + ob-vW a^-ab^^V 
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(iii) 



1 
a-6+ — 



1 



4. Extract the cube root of 

- 144^;2^ - 272/* + 64;^'. 

5. Solve the equations 

(i) X (cuv-b) (ca!+d)=0. 



(iii) K-^+y'=7, 



6. An express train running from London to Wake- 
field (a distance of 180 miles) travels half as fast again as 
an ordinary train, and performs the distance in two hours 
less time ; find the rates of travelling. 



EXBKCISE XXXIII. 

1. Divide 

by ax'^by+c^. 

2. Find the g.o.m. of 

«'-2*«-16«+36 and 9a^-4x^l6, 
and the l.c.m. of 6a^-x^2y 21a;*-17iP+2, l^x^-^Qx-^l, 

3. Solve the equations 

,., , aa7-5 . l-x* ^( J l\ ) 



(ii) 
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2a?4-3 _ 2a?-8 



m) -^ 



1 1 
1_1~ 3 ' 



!3a?-2y=6, 
3y-2;2r=«6, 
32r-2flf=-2. 

4. Find the sum, differeQce, and product of the roots 
of the equation ^ + 7^+10=0, without solring the equa- 
tion. 

5. . Extract the square root of 
^-a?2^+3#y-4aj»y+4«*; and of p + ^-H 

6. A boy swam half a mile down a stream in 10 
nmiutes; without the aid of the stream it would have 
taken him a quarter of an hour. What was the rate of 
the stream per hour ] and how long would it take him to 
retuzn against it? 

EXEBGISB XXXIY. 

1. If •=^ {a-hb+€\ shew that 

2. Find the g.c.m. of 
ed^-2aj»+7«"-a?+2, and 6«*-12«*+21««-64?+9. 

3. Simplify the expressions 

m 1 , 1 2(^+y«) 

^' «*+a'y+y" «"-a7y-^V* ad^-va^^fV^f^ 



I • 
. ll 



* ' 



30 ALGEBRAICAL EXERCISES. 

(lO ^ .z — - ^ 



(iii) 






a^-^icy + y^ ' w-y 
4. Solve the equations 



(iii) ^±^=2, and a?Hy«=29. 
a?— y 3 

5. Form the equations whose roots are 

(i) 2, -2, and 4, (ii) 0, a, h and c. 

6. A contractor undertook to build a house in 21 
days, and engaged 15 men to do the work. But after 10 
days he found it necessary to engage 10 men more, and 
then he accomplished the work one day too soon. How 
many days behindhand would he have been if he had not 
engaged the 10 additional men? 



Vl EXEECISE XXXV. 

'j'i 

• .I 



1. Sunplify 




(i) {af^y+zf-{y 


■^zf-iz^-xf 




-{x + yf+d^-^-y^+z^ 


,..» a ah 








b^l^l ^ 


■ 
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2. Extract the square root of 

3. Reduce to their lowest terms 



a«-3a&-2862' "^ ' &i^ + 29;B2 + 26.r-2r 

4. Resolve into elementary &ctors 

(i) (a«+ft^-0«-4a26«, 

(ii) m* — n* + 2n (m^ + n') - (m + «)■ (w— n)". 

5. Solve the equations 

... X ^Z 07 12 

« 3^i-l2-*-^-' 

/^N («2+ajy=16, 
^ ^ 1^-2^=2, 

xy^x=hy 

6. A person rents a certain number of acres of pasture- 
land f(»r £70, he keeps 8 acres in his own possession, and. 
sublets the remainder at 6». an acre more than he gave, 
and thus covers his rent and has £2 over. How many 
acres were there? 

Exercise XXXVI. 

1. Shew that the difference of the squares of two con- 
secutive numbers is equal to the sum of the numbers. 

2. Find the l.o.m. of 

(i) ia»*-30^+20, 15o;«-76a?+90, 

and 6aj"-24of+18, 
(ii) a*4-a«62+ft*, <^-2^, a3+6«, and a2-6«* 

3. Simplify 



32 
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— a 






a 



\a+b^a-bj' 



(iii) 



y 



x-\-y—z z+x—y z—y-x 

4. Salve the equations 

3 — a? 2--^ 1— J? 



(i) 



3 + ^7 2 + ^ 1 + 47 



=1, 



(11) = -=^ = = = — . 

^^1 2 4 8 4' 



(iii) 



a b . 
ic y 



6. Form the equation whose roots are the reciprocals 
of those of the equation 

(af+5)«-4j7=16a 

6. What is the price of eggs per dozen, when two less 
in a shilling's wortii raises the price one penny per dozen i 

EXBROISB XXXYII. 
1. Shew that 
a*&^c»-a*6»-c8+l 



> -f 1=<^, if c=a+2y and 6=a 



-1. 



2. Find the G.O.M. of 

cfi + 4a*6 - 4<^&« - lAa^lfi + aft* + 16^», 
And «^+2a^-7aW+8<i6'*-66*: 
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and the l.o.m. of 

i»'-3ap' + 3a?-l, and a^-a;'-a?+l. 

3. Extract the square root of 
and the cube root of 






m \ 



4. Shew that if the number 4 be divided into any two 
parts, their product is less than 4 by the square of half 
their difference. 

5. Solve the equations 

<') (7-3-0 (-i*?)-* 

(ii) (af + 3)(a? + 4)(^4-5)=3.4.6, 

6d7+2y=9. 

6. Two crews row a match over a four-mile course, 
one pulls 42 strokes a minute, the other 38, and the latter 
does the distance in 25 minutes ; supposing both crews to 
row uniformly, and 40 strokes of the former to be equiva- 
lent to 36 of the latter, find the position of the losing boat 
at the end of the race 1 

Exercise XXXVIII. 

1. Find the aoji. and L.cjf. of 

(i) 2a^-\-3ey-Zy\ aadZa^-a^-ai/'-t^, 

(ii) a*+3a6+2ft^, a«+a5-2&*, a^+2a26-a&»-2ft3. 

2. Simplify 

(i) (2a-5)(2a + 6) + [a6-6{a-(2a-2a^)[], 



34 
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.... a^-ah a^ + db + h^ 

W —A IT ^ 1. - 






3. Extract the square root of 

a' l^ c^ ah <ic he 
4916 34 6' 

and if a^— 4a& + 8c=0, find the condition that 

a!^-\-aa^+hiii^-¥cx+d 

may be a perfect square. 

4. Solve the equations 

(i) a?(aj"-lla?+30)=0, 
,... 5a7 + 3 . 2a?-3 „ 



(iii) 



(iv) 



a?-l 2;c-2 

20^ + 2y+5;2f=35, 
^+3y4-7;2?=-31, 
3a? + y-6;2f = 49, 

1 15 



5. Form the equations whose roots are 

(1) 2, -3, 4, (2) ±2, ±3, (3) a + &, a-&. 

6. A person buys a certain number of shares for as 
many pounds per share as he buys shares ; after they have 
risen as many pence per share as he has shares, he sells 
and gains £15, How many shares did he buy 1 
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Exercise XXXIX. 



1. Prove that 



aVb A _ IN \±^ (^ _ 1\ 
(d) \a bj'* be \€ b) 



is the difference of two squares. Find its value when 

a=l and c=--, 

2. Resolve into elementary factors 

(i) (l+a)2(l+c2)_ (1+^)2 (14.^2)^ 

(ii) a?*-(a+6)ic' + (a + 5)a&a7-a2&«. 

3. Find both the g.cm. and l.o.m. of 

and a^+a^-xy^-i^j 

and the g.cm. only of 

24?" + 8a;* + 12^7* + 20^;* + 10a? + 12, 
and aj*-24r'— 2^— 4^ + a?2+6a?. 

4. Simplify 
1 2o 4a? 8a' 



^^^ a4-ii?"^a''+;B»'^a*+^ a8_^» 
^^^^ a6{a?2-y^) + a?y(a2-6«)' 



,.... /^H-y' a^-v\ . ( x+y iiB^^\ 
5. Solve the equations 



t7a? + 6^ 
3(3a? + 4): 



(i) < 11 '^ 2 

= 10y-15. 



,^ 6a?- 13 8y-a? 
16 = 



'^— ^ 
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(ui) 5^8-1 = 0. 

6. The sum of two numbers is 4225, and their o.c.m. 
is 845, shew that there are two pairs of numbers satisfying 
these conditions, and find them. 

EXBBOISE XL. 

1. Simplify the expressions 



(i) 



1 1 

X y 

7T 



I 30 y 

(ii) ^/{44■^/(16aJ>+aB»4■a?*)^. 
Determine which is the greater, (1 + ic)"*, or (1 + 2a?)". 

2. If any three consecutiye whole numbers be taken, 
prove that the sum of the squares of the greatest and 
least is greater by 2 than twice the square of the middle 
number. 

3. Resolve into elementary &ctors 

2jcyz-{-a^{y-it-z)-\''i^{z-^x)-\'Z'^{x+y), 

4. If a and fi are the roots of the equation 

express 3- + — in terms of p and ^, and fqrm the equa- 

1 1 
tion whose roots are c? + /S*. and -= + 35 . 

a p 
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5. Solve the equations 

\ ,., 1 111 

^ x-^a + h OF a b' 

x+y ^5 

Ix^-z{2y'¥z) = h\ 
y^'Z{2x+z)=a\ 
a+x=b-\-y. 

6. A and ^ start on a walking match round a circular 
course at the same time from opposite points. After half 
an hour they are both in their original positions, A having 
gone round three times and B four times. Assuming that 
estch Walks with uniform speed, when and where will B 
next overtake A ? 



EXEKCISB XLI. 
ail 

1. Multiply x^-{a-\-b)x^+ab by x^-c, 

and x^-x*y*-\-y^hj x^ +x*y^+y\ 

2. Extract the square root of 1 +ii? to five terms, and 
find for what value of x the expression 

^+6«»+ll^ + 3a?+31 
is a perfect square. 

3. Amplify the following expressions 

W J-, 

<H 

1 

5 + i 

e 



(ii) r^; 
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/H^ fa±JA 1\ h + c(l l\\ ae (l 1\-^ 
^^ I a«» U V ftc V<? 2>>/j a+cVa cj ' 

(iii) U v/a* 6"* + 3 V^a ^ VF^ - 4 V^ofr-i ^^oft-^** . 

4. Solve the equations 

(i) (a? + 3)»-3(a? + 2)*+3(a?+l)»-a?8=a?+3, 
a (a?+ y) + & (a?--y) = 2«, 

(iii) \yz=a{x+y+z\ 
\a!z^h(x-\-y+z), 

5. The ten's digit of a number is less by 2 than the 
unit's digit, and if the digits are inverted, the new num- 
ber is to the former as 7 : 4. Find the digits. 

6. A certain crew can pull 9 strokes to 8 of a certain 
other crew, but 79 strokes of the latter are equal to 90 of 
the former ; which is the faster crew ? 

Exercise XLII. 

1. Multiply 3\/5 by 4v^, and find the continued 
product of - \/3, - 4^3, and ^ ^^3. 

Simplify 

n/48 - ;^ - 1 n/729 + 2 if2J7. 

L * 

2. Divide a^—y' by x^—y^\ and shew that d?* + a* is 
divisible both by ii^ + sl2ax + a' and by a;* — >j2ax + a*. 

3. Simplify 

,.. 1 1 _1_ 
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» (-ra)(-rf.)(-''-ii«D' 

a^—y^ ' x+y 

4. Shew that there is only one value of x which makes 
a^ + Zca^ + 2c*d7 + 6c* equal to the cube of ;i? + c, and find it. 

5. Solve the equations 
/.v d?— 2 6 X 



d7 + 2 x-\ x-2* 
(ii) 'J4 + x+^x=3, 
(iii) |^ + y=7, 



6. The sum of two numbers multiplied by the greater 
is 84; their difference multiplied by the less is 10: find 
them. 

Exercise XLIII. 

1. Extract the square root of 

2. Add together 

2^1?—^ 2x + y 4a^+2xy^ 



ai^-xy+y^' x^-hxy + y^' x*-haf^y^ + y^' 
and simplify the expression 

" +1- ' 



X 

X 1 

—x— 



0? 
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3. Find the g.c.m. of 

np^q + Snjfq'^ + np<f —^nq*, 
and mp^-^mp^q-^mp^+^mp^, 

and the l.o.m. of 

a^+Z^j^-Qx-S, «'-2;»2-a?+2, and a^+a?-6. 

4. Rationalize the denominators in 

(i) 3n/21, (ii) i/6}, (iii) ^^-^^^ . 

Extract the square root of 7 + n/13. 
6. Solve the equations, 
4 



(i) ;ir= 



-h^ 



(ii) n/^ + 2+ N/3a? + 4 = 8, 



(iii) 1 + 1 = ^ = 



5 



ay 6 i»+2^ + l 

6. A merchant sold 5 dozen of sherry and 8 dozen of 
claret for ^30 ; he sold 2 dozen more of sherry for £12 
than he sold of claret for £10 : required the price of each. 



Exercise XLIV. 

1. Divide a?' -2^- 4^ + 13^- Ha?-? by aj»-3^+7, 
and hence^prove that the former expression vanishes when 

ii?=l + N/2, or 1- n/2. 

2. Resolve into two simple factors 

2^^-50^ + 20^ -ay —(M-a^, 
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and find the L.C.M. of 

3d^-6a?+2 and 4a?-x-4ix^ + \, 
3. If 2«=a+6 + <?, prove that 

(i) («-a)«4-(«-5)2+(*-c)2+«»=a» + &«+c2, 



(ii) 



' ^-K-. ' ' 



,dbc 



%-a s-h s—c 8 8{8—a){8—b){8-c) 
4. Solve the equations 

(i) 2a!-a^+ J6a^-l2a! + 7 = 0, 



(y+Z x-y 



(ii) \ 



5 6 

2x—y 



= 2^7-8, 



+ 3a?=2y-6. 



L 



(iii) Y 



X +y +z =14, 
xz =^. 



5. An officer can form the men in his battalion into a 
solid square, and also into a hollow sqaare 12 deep : if the 
front in the latter formation exceed the front in the former 
by 3, find the number of men in the battalion. 

6. Replace the radical signs and negative indices by 
positive indices in the following expressions 

(i) n/^+ i/^^+ n/cV, 

(ii) s/a'^bJc, 

(iii) i/€^+a{Vbf+^tr^+is/a^^. 
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1. Prove that 



Exercise XLV. 
Za-h 2a 



_ a-b a+b' 

a+b+ — - — 7 

a + b 



and that if a?+>/aj*-l=y, 2a?=y+~. 

2. If aj^=y-*, shew that (^\ ''=2^+\ 

Divide x^-y^ by ;»' + y" . 

3. Reduce to its lowest terms the fraction 

9a:^~3a?V-6^-h2ary 
6a?*-3a^-4aj' + 2y« • 

4. Solve the equations 

(i) a?* + 7(ii?-14^*) = 0, 

(ii) n/^+3+ Va?+8=6 n/5, 

»..v (aj*2/"-18^+72 = 0, 
^^^ l6a?«-l7a^ + 12y2=o. 

5. In a race A runs at the uniform rate of 300 yards 
a minute, B runs over the first half of the course at the 
rate of 280 yards a minute, and over the last half of the 
course at the rate of 320 yards a minute : whid^ wins ? 
And what is the length of the course if the winner comes 
in 15 seconds before the other ? 

6. Simplify — r- rn , and extract the square root 

2n/5-3V2 

of l-h \/-48. 



ALGEBRAICAL EXERCISES. 43 

EXEECISB XLVI. 

1. Prove that 

a (a-«)(a-2ir)=(a-&)(a-ft-ir)(a+2&-2^) 

-^h{J>-x) (3a- 2& - 2a?). 

2. Extract the square root of 

and the cube root of 

afi - Zax^ + 5a^a^ - 3a*a? - a**. 

3. If a*"" = (aT, find «i in terms of n. 

n/2 
Find the value of ~7f3T7|» correct to 4 places of de- 

cimals. 

4. Simplify 



(i) 



2a}*-5a^-ila!'^-6a! + 4' 



a b a^_^ 
b a \b a/ 

(in) TTT + 7- . 

5. Solve the equations 
n ^"^ ^+4 ^ 194 

(ii) n/2^+7+ \/7^-27= n/So? + 4, 



/...N 5(^+2/ 



(a?+y)(i?;-2/)-=9, 
(2a: + y)(2y + ;»)=182. 
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6. A vessel contdning water has three holes. A, B, C 
in it : A is left open by itself 1 hour, then A and B toge- 
ther for 2 hours more, when the vessel is found to be 
empty: had B been left open by itself 2 hours, the vessel 
would have been emptied by B and C together in 3 hours 
more ; and had C been left open by itself 3 hours, it would 
have been emptied by A ana C together in 1 hour more. 
Find the time in which the vessel would have been emp- 
tied, if all the holes had been open together. 



BjlbrciSb XLVII. 

1. Find the value of -i — ^ — 1-> when 2a: = 1 + v6. 

ar— ar + 1 

2. Find the g.o.m. of 

I23fi + 30iC» + 60j?* + 48^ + 300^, 
and l%aF - 9^ + 9^ - 63a;* + 46af'. 

3. Sunplify 

,.v __3 1_^ a? -2 

^^^ 2(^-1) 2(a?+l)"^;i^ + l* 



(iii) n/i4 + 6n/5. 

4. Solve the equations 

3.r~5 _ &a?~3 
2^ 4 6 2a> - 4 

^^^ 3 "'■ 4^-3 _ 2x-6 " 3 ' 
9 4 

(ii) a;* + 3d7 = n/^u" +347 + 6, 



fiii^ 1^"^^;=^' 

^"'^ U« + y*=126. 
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6. If a, )8 b^ the roots of the equation poi^ + iC + n=^Q, 
shew that 



(-f)K-i)=4 



6. Shew that 

^4^ + r-''^ - = (3 + ^/3) (2 + ^/2). 
Ve-l n/3- ^/2 

Exercise XL VIII. 

1. Fmd the value of a^ + ft* + Zabc - c* 

when a = '02, h = -08, c = -1. 

©m~l 
when w = 0, 1, 2, re- 
spectively ] 

Simplify |(a"»r"^J»^ mdia''')^^ "^ r%=i' 

2. Extract the square root of 

and the cube root of 

3. Simplify the expressions 

(i) ^*+3y* ^ ^^-3a?M+9y^ 
«i-3yl a?l+3;i?i^ + 9y^ ' 



^^~'^^— «»■ 



2n/7-V6 ^ , 1_, 
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4. A certain fraction becomes - , if 1 be added to its 
numerator, if 1 be added to its denominator it becomes - . 

4 

What is the fraction ? 

5. Simplify n/20 + 3 V^ + 3 {^X^ "(^if and ex- 
tract the square root of 2 + \/3. 

6. Solve the equations 

(i) aj» + 4-80? + 2-87=0, (ii) 



6 



(iii) hlx- 'Ja—*Jax + a^— "Ja, 
(iv) a^dbZjc=cfi^-^. 

7. Eliminate x and y from the equations 

Exercise XLIX. 

1. Divide x^ - Vo - ^x^^ + ^a?i« + -a?* - - ar« by 

\^*l'~*"3 \ x» 

2. Simplify 

(i) (^-2^)(«+2^)-[a^-a?{y-4?(y+T^)}], 
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3. Jind both the g.o.m. and L.O.M. of 
iC*-3a?-70, aj*-39^ + 70, and ^-4&i?+7. 

4. Multiply r^^^2^y by (2-^y and divide 

3s/5 + 2V3 by 4^3-3^/6. 

5. Solve the equations 

(iii) \/a? + 6 + Va?-3 = 2N/ii 

(iv) a?*-2a:8=36-^. 

6. If a, ^ are the roots of the quadratic equation 
aa^ + &;» + c = 0, find the value of 

a2 (<^^-l - ^) + /3« (jS^a-i - a). 

7. Two trains start at the same time from two towns, 
and each proceeds at a uniform rate towards the other 
town. When they meet, it is found that one train has run 
108 miles more than the other, and that if they continue to 
run at the same rate, they will finish the journey in 9 and 
16 hours respectively. Find the distance between the 
towns, and the rates of the train. 

Exercise L. 

1. Shew that 4a' —46* is a factor of 

(a«+a&-6»)«-(a2-a6-6»)>, 
and find the condition that a^ + ncue + a* may be a factor 

2. Find the L.c.iir. of 

(i) ISojy (a^- A 20y» (;»2 . 4?y + y*), 30a? («> +y), 
12(««y-y*), 
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(ii) 6a;*-j?-2, 21aj«-l7a?+2, 14aj2+6;»~l. 
3. Simplify 



a+h a—b 
c-\-d c-d 

W a+b a-h' 

+ — ". 

c—d c-\-d 

1 



(iii) 



x+ 



1 + 



^/2-0.3yi,4^/m.7©S(f)-*and7i 



3-d? 

4. Shew that 

arcf similar surds. 

Simplify Ij^^yjl "ad ^Vo^^SWc. 

5. Solve the equations 
1? + ?=1 
]6 a^ a^ 



X y bjfy' 
,.., ,^ 14^-9 18-40a?« . 

(iii) V^+ 17 + ^^-4=7^2^. 

4 

6. The sum of three numbers is (j9 + 1) (0^+ 1) n ; the 
sum of the two larger is equal to p times the smallest, 
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and the sum of the two smaller to q times the largest. 
Find ^e mimhera. 

7. What is the present price of wine, when, since the 
price was lowered' 10 shillings per dozen, we get 6 bottles 
mor9 than befcnre for £& 1 



EXEBCISE LI. 

1. Multiplyif-^— ^;i?+c»'"-V by 

Euid prove yonr result 

2. Simplify 



(i) 






.... 1 V2 + I 1 \/2-l 

3. A person has just a hours at his disposal ; how far 
may he riae in k coach which travds h miles an hour, so 
as to return home in time, walking back at the rate of 
y miles an hour ? 

4. Shew that 
a(5+<?)(fr«+c«-a«)+&(<;+a)(c"+a»-i&«) 

6. Solve the equations 

(i) i^+3i+57r?f=241-^2_33^^ 

(n) 3«*-7«"= 43676, 
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(iu).«(U^-n=*0-^---)-(-+---) 
^ \y z xj \z X y) \x y z) 

= 1. 

6. A grazier bought as many sbeep as cost him jS60 ; 
out of these he reserved 15, and selling the remainder for 
;£54, gained 2 shillings a head by them. How many sheep 
did he buy ? 

7. Eliminate x and y from the equations 



Exercise LII. 

1. Diyide a^-y^ by ^'"~*— y^*"', and find the con- 
dition that x^ + ax + V may be a multiple of ^ + c. 

2. Find the square root of 

x-^ + — 7^— + 2^-*-ii?-'y-*-a:-V"'> 
and the cube root of 

27^ 6 4 8 

3. Add together the fractions 

1 1 , 1 

4. Prove that 

/, N/3\-t A n/3\I ^/ n/3 + 1V 

and extract the square root of 

107-42>/2. 
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5. Form the equations whose roots are 
(i) ±(2±\/3), 

(ii) the reciprocals of the roots of the equation 

6. Solve the equations 

(i) 6^-[8a?-3{16-6;i?-(4-&p)}] = 6, 

(iii) xyz-a*{y+z)=^h^{z-\-x)=(^{X'\-y), 

7. The present income of a railway company would 
iusti^ a diyidend of 4 per cent, if there were no pre- 
lerence shares. But as j£200,000 of the stock consists of 
mch shares, which are guaranteed 6 per cent, per annum, 
:he dividend for the ordinary shares is 3^ per cent. What 
& the whole amount of stock? 

Exercise LIII. 
1. Shew that 

1 1 X 

_ P 



{x^-'P^ix'+q^' 

2. Find the g.o.m. of 

5J*-9;»8 + 29^-39a?+18, 4r»-27aj» + 68a?-39, 
and x^-Sa^-hldx-U. 

3. Simplify 

w i > 

Ail 
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w L i, L 

4. Simplify 

n/5+n/3 V 5-V3 

and extract the fourth root of 

97- 56 V3. 

5. Solve the equations 
3 



(i) x^ 



4-^- 



(u) . == = 18, 



(•••V I •c?^4- 



^+^+2/^=4, 



6. Find two numbers such that their sum, their pro- 
duct, aiid the difference of their squares shall all be equal. 

7. In the Astronomical clock, where the hours are 
marked upon the dial from 1 up to 24 ; find the time be- 
tween 8 and 9 o'clock when the hands are together. 

EXXROISE LIV. 

1. Multiply 

a^s/b-^ab'Ja by 2a%4-3a&N/a^, 

and divide 

atJb + h fJac - fJdbc — 5c by s/a + fJhe. 
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% Extract the square root of 

and the cabe root of 
3. Simplify 

flS + ftS 



(i) 



a'-h^ 



a^-ah + h'^' 



a—b 



4. Find the o.o.M. of 

and lla«-66«+a6(lla^-52>3) + 6a*ft'(a+6). 

Find also the o.o.M. of 83772 and 367632, the values of 
the above expressions when a =7, b=5, and shew that it 
does not coincide with the numerical value of their alge- 
braical a.o.if. What is the cause of the difference ? 

6. Solve the equations 

6a?* + a?-3 7i»'-3j?-9 



(i) 



8 



(iii) «»-a? + 3\/2aj*-3;i? + 2=f+7. 

6. A rectangular picture is surrounded by a narrow 
frame, which measures altogether 5 linear feet, and costs, 
at 3 shillings a foot, 10 times as many shillings as there 
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are square feet in the area of tlie picture. Find the leogt 
and breadth of the picture. 



7. Froye that 

2 + \/3 2-\/3 



V2 + iy2 + V3 V2-V2-V3 



= V2. 



EXEACISE LV. 

1. Prove that 

a^(6-c) + 6'(<?-o) + c'(a-6) 

+ (a + 6+<?;(6-<?)(<?-a)(a-6) 
is equal to zero. 

2. Add together 

1 2^-5 ^zP^^l 

2 + 3d7' (2 + 3;c)*' .(2 + 3;r)« ' 

and from 7-: • take 



l+;c+«* 1— ^r— «■* 

3. Find the L.aM. of 

(i) afi+afij/^-k-a^i^-hj^ and 4aj'— 4;r^, 

(ii) 4a?»-4aa:*, 3a;2_9^ + 6^2^ and 2x^-Sa^x. 

4. Simplify 

(i) J 22'- 4 *J id, 
... 67 + 19s/2 



(ii) 



3^/3-2V2 



o > 



(Hi) vl^'^^^-^^^^- 
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5. Solve the equations 
(i) 7a?* -20a:* = 3, 

(ii) \/5n^ + \/^^=4 + \/34, 

(iii) (3^-4^=7, 

* 4*1/ 

6. Find the integral value of x, when — — 1 is not > 1 1, 

Zx 
and -^-+3 not < 15. 

7. In a time race one boat is rowed over the course 
at an average pace of 4 yards per second ; another moves 
over the first h^f of the course at the rate of 3^ yards per 
second, and over the last half at 4^ yards per second, 
reaching the winning post 15 seconds later than the first. 
Find the time taken by each. 



EXEBOISE LVL 

1. Add together 

^(«^+6»-c'), ^(6«+c'-A £±«(c.+a«-J»); 

and find the value of 

I 

X _ /2 a? -3 _ 3^:;il\ _j_ ^-^l 
2 \'T" 4 / • 2 

when a? =4 J. 

2. Simplify 

2a^ + 13a*a?- \fkufi - 126a!» 2a^ + ISo'o? + 35aa7« 

3. If two square numbers be added together, the 
double of the result is also the sum of two square numbers. 
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4. Solve the equations 

x—l a?— 2 ar—5 a?-6 



(i) 



iC-2 ;c-3 ^-6 ;f-7' 






2^=152, 



ir'\ 1.1 1.1 1 1 X 

(iil) - + -=a(?j - 4.-.asa^ ^ + --=5 . 

and explain the result in (iii) when a+G=ib, 

5. Find a mean proportional to 3 and 45, and a fourth 
proportional to a^—a^x^ — a\ and a? + a. 

6. If y^oca'-a:", and ^=0 when y=6, express y in 
terms of x, 

7. The length of a rectangular field is to its breadth 
as 6 : 5 ; one-sixth part of the area is planted^ and the 
remainder, 625 yards, is ploughed; what are the dimen- 
sions of the field ? 



Exercise LVIL 

1. Divide a?-'"- ^-«'2^-'' +^I^ - ?C^ by ^-'•-tL' 

2. Simplify 

..V {ac-bcrf-^(ad+bcf ^ 

(ii) ^{9x^+ ^/'6^x^+12x■\^l), 

3. Solve the equations 

(l) . ; ,=4 -—-, 

^' 4?+l a-i a-h^ ' 
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^^^ {x-^c){x-¥c+b)~ {x-c){jx!-c-'hy 

_ x-¥y-z 

4. A person buys apples at 6c7. a dozen, and 2*^ times 
as many pears at Ad. a dozen ; after mixing them he sells 
them at bd. a dozen, gaining As. on the whole: how many 
dozen of each does he buy ? 

5. Determine what Quantity must bo taken from each 
term of the ratio a : h tnat it may equal the ratio c : d, 

6. Sum the series 

(i) 10 + 7 + 4+.. .to 10 terms, 

111 

(ii) ~ + ^ + 5- + ...to 8 terms, 

D V iu 

(iii) 2i + li + l + ...to6 terms. 
Insert 4 arith. means between 5^ and 6j^. 

7. A and B ride from Cambridge to Walden, a dis- 
tance of 14 miles, at uniform rates ; A starts 20 minutes 
aftOT B^ and they arrive at Walden together ; coming back, 
they each travel one mile per hour faster than before; 
they start together, and although A stops a quarter of an 
hour at Sawston they arrive in Cambridge at the same 
time. Find their rates of travelling. 

Exercise LVIII. 

1. Multiply (a* + &*)» by a^-h^, and divide a- 6 by 

2. Simplify 

0) ^ {^J* (i^)'. 
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1-:: + 



l + x l—x l+x 
3. Solve the equations 

c 






(iii) 3^ + 5^ = 26 in positiye integers, 
(iv) n/!^=1, sfyz=^^iXy tJzx—^y, 



4. It is between 11 and a quarter before 12 o'clock, 
and it is observed that the nuniber of minute spaces be- 
tween the hands is to the nuniber 10 minutes afterwards 
as 3 to 2 : find the time indicated by the clock. 

5. Given that z^x^-y^ and y (x:a^\ and that when 
a? = 1, y=2 and z-Z, find z in terms of x, 

6. Divide 111 into three parts so that the products 
of each pair may be as 4 : 5 : 6. 

7. The sum of an Arithmetical progression whose first 
term is 2 and last term 42 is 198: find the common differ- 
ence and the number of terms. 



EXEECISB LIX. 

1. Prove that 

{a2(6-(.) + 6«(c-a)+c2(a-eO}=0. 

2. Find the a.o.M. and the l.o.m. of 

2o«&« + Za^h^ - 3a*&* - 2a?fe» + a«6« - oft' 
and 2a^h + 3a^ + a^¥ + 4a*6* - c^V^ + aW. 
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3. Solve tho equations 

(i) (a?-16)(ii?+l) + (a?-9)(ir-7) 

=(;i?-l)(a?-7)-(a?-15)(23-a?), 

,..x 6a?- 1 _ J^x — l 

(iii) 1 + 1 =i±i? =__!.. ■ • 

^ ' X y 12 a; + y + 5' 

(iv) 6^ + 6y=38 in positive integers. 

4. In how many ways can £100 be paid in crowns and 
guineas? 

5. \i a ',}> \\ c \ d, shew that 

3a + 4c : 5a + 4c :: Sh + 4d : 5b + 4d, 
and that tf*-6* : (a-ft)* :; c*-c?* : (c-ci?)*. 

6. Sum the series 

(i) 1-1-3— ... to 12 terms, 

(ii) 4- 2 + 1 — ... to 5 terms and to infinity. 

Find the Arithmetic, Geometric, and Harmonic means 
between 1 and 2, and coutinue tlie series which these means 
form to 2 more terms. 

7. A person invests in the three per cents.; after 
holding half a year and receiving the half-yearly dividend, 
be sells out, the brokerage for buying or selling being ^ 
per cent, stock ; the funds having fallen, he finds that the 
investment has been paying at the rate of 2^ per cent per 
annum. If he had waited till the end of the year when 
there was a fiui;her fall of |, he would still have received 
2^ per cent, for his investment : at what price did he buy 
and what fall took place ? 
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Exercise LX. 

1. Divide 

6a"-7a5 + 26» and 2a»-a«»-2o&3+&» by 2a-6: 
also 
(6^2 - 7a6 + 26«) or* ^ (5^3 _ 3^?5 _ 5^8 ^. 353) ^ + (^1 _ 5i)« ^ 

by(2«--6);i;+o«-62. 

2. Extract the square root of 

16ic« + 24^y + 95?^^- 16iBV- 12a^+4y«, 

and the fourth root of 24 n/^ -7. 

3. Simplify 

(i) (a?+l)(ii^+a?+l)-i + (a?-l)(«j2-af+l)-i 

+ 2(a7* + a!»+l^^ 

(ii) |^^- + 2a&(a+6)|*~{(rt-.6)«+4a5}^, 

,...v fJw + a— »Jx—a 
(m) a. i p=. 

4. Solve the equations 

^ x + a + b x-\-a-b 

(ii) (a?+l)(a? + 2)(a7 + 3) = 2.3.4, 

(iii) V34-N/^+V4-N/5=:V7+2N/i. 

6. If a : ft be the double of the ratio of a+c : &+c, 
shew that c is a mean proportional between a and b, 

6. How many terms of the series 17, 15, 13, &c., 
amount to 56 ? Shew in what particular case the answer 
to sndi a Question is not double. 
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7. A person is walking uniformly, and when he has 
completed half his journey he increases his pace in the 
ratio of 3 to 2, and arrives at his destination 40 minutes 
earlier than he would otherwise have done. How long was 
he waling the first half? 



EXBROISE LXI. 
1. If «= — - — , shew that 



,.(-^7. 






2. Reduce =r ; and find the value of 

hc—c tjab 

3. Solve the equations 

(i) ;p (5^72 + 70? -2) = 07", 

/J.N (^-ary-8^ + 3, 

(iii) iC*+4^ + 3^=2^ + 2, 

(iv) 7^ + 4y = 51 in positive int^erg. 

4. If I buy 1 goose, 2 ducks, and 3 chickens for 16^., 
and 2 ducks and 3 chickens are together worth 3 geese, 
what is the price of each ? 

6, Shew how theprindples of Variation are involved 
in the solution of the followmg question of Arithmetic :— 

' The wages of 5 men for 7 weeks being £21. 178, 6d>, 
how many men can be hired to work 4 weeks for £30 1 
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6. Sum the following series 

(i) 2^+2^ + 3}+... to 13 terms, 

,... w-1 . w— 2 . n-3 , , 

(u) + + + ... to « tenns, 

^ * n n n 

2 13 
(iii) ---+- — ... to6 terms and to infinity. 

o 2 o « 

What is the infinite geometric series of which the sum 
is 2]^ and the second term — -? ' 

7. IF a straight line be divided into two parts so that 
the rectangle contained by the whole line and one part is 
equal to six times the square of the other part ; find the 
ratio of the parts. 



Exercise LXII. 

1. The product of two expressions is 

and one is ;p+^— 1, find without division the other, ex- 
plaining the me&od you adopt. 

2. Simplify 

(i) {>J^^zAh\ 

(iii) (ad-i + 1) [a-^ (1 + n/^) ftl 
(ir) \^ J 24 -32 \/i5. 
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3. Solve the equations 

(i) ^±2' =7 and ;B«+y»=29, 

(ii) 2N/ii?2-6j7 + 2 + 4^ + ~=/p'~2a?-^, 



/—\ xy ^ yz ^ zx ^ 
* c ^ a 

4. If a and j3 are the roots of the equation 

t 

shew that c? + ^^=Zpq—p^y and find the value of 

5. If a :&::<;: CI?, shew that 

(i) a+mb : <; + m(a? :: a—mb : e-md, 

(ii) o : + 6 :: ac—bc : ac—bd. 

6.* Write down the first four terms of the series whose 
w*»»tennis2+(-l)"w. 

Find what number of terms of the series 6 + 9 + 12 + . . . 
will amount to 105, and of the series 13 + 10 + 7 + ... will 
amount to 34. 

7. In order to resist cavalry a battalion is usually 
formed into a hollow square, the men being fuur deep, but 
a single company is usually formed into a solid square. If 
the hollow of the square of a battalion, consisting of seven 
equ^ companies, is nine times as large as one of its com- 
panies' squares, find how many men there are in a com- 
pany, assuming every man to occupy the same space. 

EXBRCISB LXIII. 

1. Prove that a?*-wa*~^a?+(n— l)a* is divisible by 
(x-af if n be a whole number, and x^—(S by a^-hpcuc-ha* 
if j9»-^-2i?+l=0. 
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2. Find the O.O.M. of 

(afl?+6y)*-(a-fe)(^+;2r)(<M? + 6y) + (a-ft)2^^, 
and 

(<3w? — fty )" — (a + ft) (of + ;y) (ao? - 5y) + (a + &)• ;p;2r. 

3. Simplify 

,..v 1 1 a?+3 4 



a?-l 2(a?+l) 2(a;* + l) a?*-l' 



1 

m) 



4. SoIyq the equations 
,., ^ + 2a^+l 



^=12, 
(iii) 2^ + 3^ = 24 in positive integers. 



(ii) ^ 



^ If t^e square of x vatr as the eube of y, And jr=2 
when y = 3, find the equation hetween w and y, 

6. If a, &, ^, ^f be in Harmonical Prc^ession^ prove 
that ihe Harmonic mean between a and b i» Xo that be- 
tw/een c and d :: 35— c : 3c— &. 

7. ' The two sides of a rectangle, exptt-essed in feet, 
have the sum of their cubes equal to 109 times their sum, 
and the difference of their cuDes equal to 229 times their 
difference : find the area of ^e rectangle and its diagonal. 
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EXBECISE LXIV. 

1. Shew that 

= (a+&+c+rf)2+2(a«+ft'+c"+(]r«). 

2. Simplify 

(i) 2l6*-(9)"*.V3^-|.(676A 

V5+\/2 V3-V2' 

(iii) (9 + 40 V"^)** (9 - 40 V^)* 

3. Solve the equations 

,.. a?^+2a? + 2 a?^+8a?+20 
^^^ a?+l a? + 4 

_ a?^-f 4^7 + 6 a?^-f 6:p-f 12 
~ iC + 2 a?+3 V 

(ii) \/f73-^^=V'f, 

4. If a? have to y the duplicate ratio oi x-^-z to y +;2^, 
prove that ;2r is a mean proportional between x and y. 

5. If a, bf c be in continued proportion^ prove that 
(i) a: a-^h :i a-b :a—c, 

(ii) (a2+&«)(6"+c«)=(a2»+6c)«. 

6. Eliminate x and 2^ from the equations 



7. Three men A, B,C are candidates for an office. 
If all had demanded a poll, the number of votes for them 
would have been in Arithmetical Progression, and A would 
haye been elected by a majority equal to the number of 
voters for C, who hsws the fewest votes. C however with- 
draws before the election, and his supi)orters distribute 
theii: votes between A and £ in the ratio of 1 to 4 ; thus 
A is elected by a ms^jority of 40. Find the immbcMT of the 
electors. 

EXEECISE LXV. 

1. Divide 

'-{hed+cda'¥dab-\-dbc)x + ab€d 
by 0^— (a+6)a? + «ft; 
also af^-^l by «^*-l. 

2. Express in their simplest forms 
^^^ 4a!»+3*^2^ 2j?-1' 

^"^ 6-.ar'*'(6-3a:)***' (6-3^)3 * 

3. Find a number such that wheqi it is divided into 
any two parts a and b, a*-¥b shall always be equal to 

4. Solve the equations 

^^^ 3a?+2 3ii?-2 * 
(ii) V^+3 + V^^-3 = 10, 
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5. Find a mean proportional to 2^ and 6f and a third 
proportional to 100 and 130. 

li aih I'.c id, shew that 

If a crew, which can row from Westminster to Batter- 
sea in 30 minutes, can row from Battersea to Westminster 
ift 25 miiintesy compare the rates of the stareau and of tiie 
boat. 

6. Sum the series 

(ii) ^-(e) +1 — ... to 6 twms and to infinity, 

(iii) 1 + 6 + 13+29 + ,.. tow terms* 

7. Two boats start for a race ; the second boat rows 
25 strokes to 28 of the first, but 5 strokes of the second 
are equal to 6 of the first : if the distance between the 
boats is equal to 30 strokes of the second boat, after how 
many strokes will it bump the first ? 

Ekeboise LXVL 
* 1. Fmd the value of the continued product of 

(1-<M?)(1-&4?){1 -(«+&)«} 



if a?=^ + - /— 7T — rrV- 

a a a+o n+of 



a b 
2. Solre the equations 

J— ^-6-^*, 

(i) 




X>-5L 
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(ii) 



a? + 4 07+1' 






3. Rationalize -j^ — ^^ , and extract the square root 
of 10i-2V6. 

4. The amount of glass in a window, the panes of 
which are in every respect equal, varies as the number, 
length and breadth of the panes jointly. Shew that if the 
whole area of glass varies as the length of the panes di- 
rectly, their breadth will vary as their number inversely. 

5. If a :b :: c : d, shew that 

(i) a2+3^4. j2 . d^+3cd + d* :: 2ab + U^ : 2cd + Zd\ 

(ii) a(a + & + <?+df) = ^a + &)(a+c). 

6. If a and h are respectively the arithmetic and 
geometric means between two numbers, find the numbers 
m terms of a and h. 

Find two harmonic means between 3 and 4. 

7. A man invested £2000 in cottages : a certain num- 
ber were then burnt down, but, in consequence of their 
having been insured, the loss on each cottage was only 
10 per cent, on its cost price, and was also found to be at 
the rate of £10 on each cottage bought: some time after 
the remainder were sold 20 per cent, dearer than they had 
been bought, and the total gain was £100. How many 
cottages were origmally bought, and how many were burnt? 



Exercise LXVII. 

1. Resolve a^-i^-i^-^^yz-^X'^y-z into its two 
component real factors each of the first degree in w, y, z. 
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2. Simplify 

..... A* . V ^725 

\m A/ii + T-i — +-r' 
^ V " 4a' a b 

3. Solve the equations 

a?~4| 2a?-3| ^3/ ^-m 
^^3 4 2\ 2 / 

(ii) N/ar+7+N/3a?-18=V7Ff7, 
,.... Qy-Aa^ 6z—x y-^^z , 

nil) — =: z= — ^ 1 

^ ' 3;2f-7 22^-3;2? 3g(-247 ' 
(iv) 5j7+8y=63, in positive integers. 

4. Obtain the equation whose roots are 

and — T^zr 



5. A person travelling in a railway traid, at the rate 
of 20 miles an hour, meets another train Tfhlch passes him 
in 3 seconds ; had it been moving in the other direction 
it would have passed him in. 27 seconds : find i<^ length. 

6. If a+bcca^h, prove that a'+6* aod. 

7. The sum of three quantities in geometrical progres- 
sion is -^ , and the sum of their reciprocals — : find the 
quantities. 
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EXEBGISB LXVIII. 

1. Multiply 

and prore the result by drasion. 

2. Reduce the fractioiift 



to their lowest terms. 

3w Find the yalue of 

^3+3 V2\J 



( 3-f 3 V2 \j 
3-2 >/2/ 



cmrect to 4 places i^dedinab, and simpiify 

Vl2-f 6 V3 + V9-«Va. 
4. Scdre the equatioD» 

n ^-^^7 10:g-13 Sa?**BO 5a?-'4 
^^ af-4 "*■ 2;i?-3 " 2«-7 i»-l ' 

(ii) (2ar+a)»-(dr+a)5«4a(7«*4-9ai?+3^), 

5* EGnunate Wy y, ^ from the eqaatioiis 

|^+«*=2a8W?, »"+ap*«»f&jr4?, «^+^c=2«»y. 

6. If & be a mean propotilonal between a and c, 
proY« that 

(i) 3a+7* : 3d+7c :: 5«-7* : l»-7c, 

/2i) a+2b+c : 1 :: (&+c)' : c. 



7. Sum the series 

(i) 6-2-10-.. . to 7 terms, 



(i 



ii) (2 j + 1 + T- J + ... to infinity. 



4 
The faarmonie mean between two quantities is j? of the 

geometriCi and the aritiunetic mwa is 5 : find the quan- 
tities. 



1. Simt>lify 

fl^+V+c^-(a-6+c)(a+6-c)-(&-c+a)(5+c-a) 

— (<?— a+t)(<J+a-&). 
% J!md the qmm* and UCJ^ «f 

aiid 3^+^a^-53a;S+43a?*+d4a?-30. 

3. Solve the equations 

(1) — = Z =3 SZ ; — 

^^3684 

and 3;2f+t«-2^-4y=8, 

a+ V2eM?— a;* 

4. A person has ^12< 4#. in hal^roWnS) florins, and 
shillings, and the number of coins of each kind are re- 
spectively as the numbers 7, 5, and 3. Find the number 
of coins of eadi kind. 
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6. If-^ = ^ = ^, shew that 

&X &j &3 ' 

and that 

6. Given that y is eqnal to the sum of two quantities, 
one of which varies as x, and the other as - , and that 

' Of 

when aj=a,y=p, and when a-b, y=^q\ express y in terms 
of X, 

7. Of five numbers the first three are in Arithmetic 
Progression, and the first, third and fourth are in Arith- 
metic Progression ah$o; the second, fourth and fifth in 
Geometric Progression; the last three in Harmonic Pro- 
gression ; and the sum of the third and fifth is 16 ; find 
the numbers. 

EXEROIBE LXX. 

1. Extract the square root of 

and find the value of 

, when z=^ — ^ and y^ . 

z y ^ X 

2. Reduce to their simplest forms 

^^^ ^l-x^l+a^^ l-x" l+x) 

'\l-«»"^l+«* 1+W' 
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(ii) (N/ii?+\^y+ VJ)(- V^+Vy+VS) 

3. Solve the equations 

(i) a^+x-^=1, 



(ii) {X'-y 2x-y 4_ 

(iii) CLx-^yz^ay-k-zx^az-k-xy-t^. 

4. If a', ^, c" be in arithmetical progression^ then will 
& + {;, 6 + a, a + & be in harmonical progression. 

5. Shew that 

{ay - bx)^ + (ex - az)* + (Jbz - cyf 

6. Find the number of ways in which the sum of £5 
can be paid in exactly 50 coins, consisting of half-crowns, 
florins, and fourpenny pieces. 

7. A constable is in pursuit of a thief, and proceeding 
at an uniform pace he finds by enquiry; that the thief is 
travelling 1^ miles per hour quicker than himself; he 
therefore doubles his speed after the first 4 hours, and 
takes the thief in 6 hours and 20 minutes from the com- 
mencement of the pursuit. Given that the thief had an 
hour's start, and never varied his speed, find the rates of 
travelling of the two persons, and the distance at which 
the capture took place. 



Exercise LXXI. 
1. Express 
{a—c)a^''(J>-(i)\/^'¥{c—'b)z'^'-aosy-'byz—ezx 
in three terms of which a, b, e are respectively £eMstors. 
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In the contiBuedproduot (0^-2) (2a?-3) (diP-4}(4ar-5) 
find the coefficient m a^, 

2. Find the 6.C.M. of 

i» + (6m-3)aj*+(6w"-16w)a?-18«»" 
and a;»+(w-3);»*-(2m'+3m)^+6wV 

3. Find the square root of 

5 
6 

and »ttonttl!«e the denoinifiator of the fraction 

l^^/24•^/3 

4. SoItb the eqiuttkma 

^-X"-!-? — k-Te fl-;hT' 

«j\ f>/«+\/y— 14, 



^+ A. 

6 V 3' 



/'*+!+ 1=17, 



5. Find a number the sum of whose digits is 9, and 
whose digits, if revened, form a number -greater than the 
original number. ^ 

6. Oiven that the Yolume of a sphere yaries as the 
iftrifff tdita jvdiua, pixrre that ihe Tohuae of a sj^n wboee 



ALQEBltAlCAL SXSMCISES. 75 

is 6 iiidies is «qtial to the sum of tho ro^mes of 
tiiree spberea whose radii are 3, 4, 5 i&ches respectively. 

7. Find an Aritiimetic, Geometric, and Harmonic 
mean between 2 and 8, and continue to 2 terms the aeries 
which these means form. > 

8. If the number of Permutations that can be formed 
with a certain number of things taking 3 together is eqml 
to 20 times the number, how many thmgs are there ? 

EXEBCISB LXXII. 

1. Multiply 

and simplify 

{(«+i)y-(^-i)}'-{(y+i)^-(y-i)F, 

bracketing the^eefficie&ts of the different powers of a in 
the resulC 

2. Find the G.O.M, of 

3a?*-6a?-12d?*+20 and 4a?*-7;»-l^*+2$, 
and the l.c.m. of 

4«5-4««^ Za^^Baw-hMt and ^ifi'^Sifia. 

3. Solve the eqm^ons 

... (l-^)(l-2;p) , {l+x)(l^ix)Al+^)i2x^l) 
^^^ 2 "^ 3 "■ 6 

(1-Ha?)(4a?--1) 
^ 4 ' 

2«»+3afy=26, 

3y»+2djy=s3«; 

and find the least positive integral solution of 

13a?-7y=31. 



(fi){ 
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4. A can do half as much work as B^ B half as much 
as Gj and together they can complete a piece of work in ^^ 
days, in what time coidd they singly do the work ? 

5. Shew that 

is > a+5+<?, 

6. If 



he ae db 
a c 



1 

n 



shew that (nMr + rur+pe^ \ ^ a 

and if -> lt>© < t but > -j, , 

a J ' 

then tmrr-j^ lies between t and ^ , 

7. Sum the series 

(i) 2 + 6+8 + ... 

to 14 terms, 



(i) 2 + 6 + 8 + ... \ 
f\ 5 _ 3 / 



^ ' 2 2 

(iii) 9 + 3 + 1 + . . . to five terms and to infinity. Insert 
4 harmonic means between 2 and 12. 

If ly m, n be respectively the second, fourth, and sixth 
terms of a a. p. shew Uuit 

I' _ m 
m" n ' 

8. If eggs are 16 for a shilling, how many different 
shillings' worth can be picked out of a basket of 48 1 In 
how many of tibese will a particular egg be found ? 
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Exercise LXXIII. 
1. Simplify the following expressions : 

(i) (a?'")^-(a:i+^>iiTi + V^, 






2. Solve tbe equations 

(l) a.+ J— =;c+ J 



x-^a-h — i a?— a + 



iC + 6 a?-6 






{x^ + y^ {x^+y^) 

3. Find two numbers in the proportion of 9 to 7 such 
timt the square of their sum shall be equal to the cube of 
their difference. 

4. Simplify 

7(2+V3) 
^^^ 2V3-V5' 

.... (v/2+ J.3)(x/3+ ^/5)(^/5 + ^/2) 
W (^/2 + V3+^/5)^ 

6. If a : 6 :: c : ^, shew that 

and if d b& the least term in ;the proportion, that 

1 1 1^1 

a d b c ) 
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6. The sum oin terms of an Arithmetic series is 

find the f^ term and determine tiie series. 

7. How many permutations can be made of the letters 
in the word " Alellein" taken all together ? How many of 
tiiose in the word "• lUdfolia" 1 

8. Expand (3a~ 26)^ and g ■ — to 5 terms. 

EzE&ciSE LXXIY. 

1. If ;y = 1 + -^ , simplify the expression 

(a?-fg)-«(ig-l)"'-^*-« 

2. Beduce to its lowest tenm 

7;p»^2a^^63dgy«-4>18y» 

3. Solve the equations 

... g+5 a-fg2(g+6+c) 

(ii) ^/^+ V*+^ — 7=- » 

4. In how many differert ways is it possible to pay 
£100 in Napoleons (worth ld«. eachX and nye-franc pieces 
/worth 4s, each) 1 
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6. If ao^-^rhy^co^-^dg^ shew that a?« s}y\ ^b,ejd 
bemg Constanta 

6. Sum the series 

(i) 6+10+16 + ...toll terms, 

(ii) 2 + ^-1 — ...to 8 terms, 

(iii) 5 + 1 + ^ + ... to 5 terms and to hifinity. 

The first two terms of a series mharmonical progression 
are 4 and 3, continue the series to 3 more terms. 

7. Find the coefficient of x^ in the expansion of 



("D" 



ande3:pa)id(2+347) to four terms. 



8. A certain crew, who row 40 strokes per minute, 
9tart at a distance equivalent to five of their own strokes 
behind another crew, who row 45 strokes per minnte. 
Assuming that 5 strokes of the hindmost crew are equiva- 
lent to 6 of the foremost, in how long wIU the focmor over- 
take the latter ? 



l^BKOISB LSJLY, 
1. Find thQ value of 



1+0? (l+a?)(l + ic^ 



■^(l+«)(l-f «•)(!+«»)• 



2. Solve the equations 

(i) («a+l)(a?+2)=2, 
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^ ^ 1 2a;+10 =3y+l, 

^ - y = 2. 

3. Simplify 

(i) (2 + V.#+(2-V3^^ 

(ii) / 

4. If a; is to ^ in the duplicate ratio of a to &, and 
a to & in the subduplicate ratio of a + or to a— ^, shew that 

x+y\x-y::x-¥a\x, 

5. If in an infinite Geometric series any term be equal 
to tibte sum of all that succeed it, shew that tlie common 

ratio will be ~ . 

6. A boat club 'consists of 12 members, how many 
different crews of 8 can be formed, and from how many 
of these must an individual member be excluded 1 

7. Expand (o~2y); write down the 8*^ term of 
(5a? -4y)", and the w*** term of (1— ir)-i, 

8. Transform 5279 from the denary scale to the senary. 
The number 136 in the denary scale is expressed by 253 in 
another scale, what is the radix of this scale ? 
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EXEEGISE LXXVI. 

1. Multiply 

r r r r 

««+ 2xY+ 3y^ by aF- 2a?V 4- Zy^'' ; 
and prove the result by division. 

2. Extract the square root of 

and the cube root of 

4 4 « 

3 27 

3. Solve the equations 

^^^ Zix-b) 2^^8 2"""' 



( 



(iii) !^±n/^=2, 
Zx-J^-x^ 

(iv) 3ic+6y=17 in positive integers. 

4. Two men, A and J9, sell a quantity of wheat for 
£28. 8«. : B sells 4 quarters more than A, and if he had 
sold the quantity that A sold would have received ^10 for 
it, while A would have got 16 guineas for what B sold. 
Find the quantity of wheat sold by each, and the rate at 
which they sold it. Interpret all the solutions. 

5. lia\b \:c:d, shew that 

2a + 3& 2c+3«? 
3a+4& 3e+4d' 
and find ar if 4+ a? : 2ar + 8::2«-l : Qx-\-2, 
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6. The sum of an infinite geometric series is 2^-^, and 
the second term — 4, find the series. 

Sum the series 

(i) -9 — 7-5-... to io terms, 

(ii) 2- J + J-... to 6 terms and to infinity, 

(iii) 1 + 7 + 25 + 79 + ... to6 terms. 

7. In the Adelphi of Terence there are twelve cha- 
racters, six of which are to be undertaken by six boys : how 
many different arrangements can be made ? In how many 
of these will the same boy undertake one particular cha- 
racter] 

8. Express 47 in the scale of 5 ; then square the trans- 
formed, number ; extract the square root of the square, and 
reconvert the number to the s(^e of 10, 

BXEECISB LXXVII. 

1. Find the l.o.m. of a?'+3«"-6a?-8, a^'-2a^r-x+2, 
andii^+^~6. 

If the L.O.M. of a and &=the o.cm. of c and dy shew that 

a.o.M. of a and h _db 
L.O.M. of c and d~ cd' 

2. Solve the equations 

(i) ax'¥2tjx^'^ax+a^=a^+2ay 

(ii) ii^+a,y^^=«{a+A/5a^}, 
^+y 6 a!-\-z 3 y-hz 7 



(iii) 



a!y ^^ xz '^ ^^ yz 12 ' 



3. Which is the greater ratio 

\+x : l-a?or l + a^ : l-r-a^, 
a? being leas than 1^ but positive ? 
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Three men, whose capacities for work are as the num- 
bers 3, 4, 5, can complete a piece of work in 60 days, in 
what time could they singly do the work ? 

4. What must be the relation between «, h, and c that 
they may be respectively the p^, ^'^ and r*"* terms of a 
geometric series ? 

6. At an election where every voter may vote for any 
number of candidates not greater than the number to be 
elected, there are 6 candidates, and 4 members to be 
chosen ; in how many ways may a man vote % 

6. Expand {x + yf, and {Zx - 2y)-^ to 6 terms. Write 
down the fourth term of (3a+ 2&)^^ and of (1 +^)^. 

7 A certain number is equal to 125 in the scale whose 
radix is x, to 78 in the scale whose radix is y^ and to 49 in 
that whose radix is or +y ; find the number. 

8. A and B, starting from the same angle, run a race 
in opposite directions round a rectangular field ; the prize 
being as many shillings as yards by which the .winner can 
get beyond the starting point before meeting the other the 
second time. A allows B a start of 21 yards, and his speed 
exceeds B*^ by ^^th : he is 3 yards short of the opposite 
angle when he first meets B. Which wins? how many 
shillings does he gain 1 and how far does he run ? 

What is the greatest possible area of the field? 

Exercise LXXVIII. 

1. Shew that the coefficient of x in the expansion of 
{X'-'a){x—b){x—c) is the coefficient of ic* in tn© expan- 
sion of 



{f^i){''^i){f'-i)''-^"- 



2. Simplify 

« 

2 



(i)^-6N/l2+18(3rfc 



^— n. 
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3. Solve the equations 

9 

® ^ s s 820 



(ii) J^+a^+ J^-a^=a. 

4. Find the conditions that the equation cux^ •\-hx-¥e=0 
may have (i) roots equal in magnitude and of opposite sign, 
(ii) one root positive and the other negative, (iii) both 
roots positive, (iv) both roots negative. 

What are the natures of the roots of the equations 
(i) a;» + 5^+6 = 0, (ii) 2a;*-9 = 0? 

5. Find a number greater than 30 and less than 40, 
such that if 9 be added to it the digits will be inverted. 
Are there any other numbers whose digits are inverted by 
the addition of 9 ? 



6. If 



SCi X^ ^4 * 




/:i?i + a?a + a78+ 


.+ x^ Y_ x^ 


va?.+d?» + ^4 + 


• "!"•''« J.1 J Xn4.\ 



7. Shew that the number of combinations of n things 
taken p together + the number of combinations of n things 
taken p—l together = the number of combinations of n + 1 
things taken p together. 

The No. of comb, of /i 4- 2 things 4 together « , 

The No. of comb, of n things 2 together " ^ ' ^^ '^' 
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8. Expand 
(1 - 3^)", 7i i - . 3, , the last two to 4 terms. 

Approximate to the skjuare root of 99 by the Binomial 
Theorem (3 places of decimals). 

EXEBOISE LXXIX. 

1. Ifc2=a»+&2, shew that 

and if ef=y+ts/i +y\ that 2y=^-6"*. 

2. Extract the square root of 

la* 3 a9 13 , 3 , ^ft»c" 
25&V^ + 25 5^"*TOO'*:*"60'^''"^100' 

and the cube root of 

8a« - 360* + 66a* - 63a? + 33a« - 9a + 1. 

3. Solve the eqaations 

..V g 12d? _ 16a? a 



a— 207 a—Zx 4a?— a a—6je' 

/yx \/2a^-j^-\-bj2a-x _ Ja + b 
\/2a'-a?8-5N/2a^ Va-5 ' 

27a? + 2y + 3;2f=40, 
(iii) |a?-y+^=3, 

2a?4-4y-3;2f=12. 

4. The sum of a G.P., whose first term is 1, common 
ratio 3, and mmiber of terms 4, is equal to the sum of an 
A. P., whose first term is 4, and common diflference 4 ; how 
many terms are there in the A. P. ] 
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5. If a X by shew that 

6. If m denote the number of combinations of n things 
taken two together, prove that the number of combinations 
of m things taken two together is equal to three times the 
number of combinations of w + 1 things taken four together. 

7. Transform 243 and 75 into the scale, whose radix is 
8; multiply them together in that scale and extract the 
square root of the result. 

8. At a boat-race from Battersea to Putney it was 
observed that during the first mile and a quarter the crews 
of the first two boats pulled uniformly; during the re- 
mainder of the course, the winning boat gained one foot in 
forty-four; given that the number of miles from Battersea 
to Putney is three-fourths of the number of boats'-lengtbs 
by which the race was won, and that a boat is 40 feet long, 
find the distance from Battersea to Putney. 



EXEBCISE LXXX. 

1. Divide 

• I j^ 1 A 1 A 1 «- 1 \ 1 » 
10^^"-i5^"'-^20^''-i2«^^18^^-24^" 

2, Simplify 

... 6^ .30^^ + 4j7 4x 



'dx-2 ^x^ + 4: 3:r4-2' 

.... 2^ - la^ y -H 2.r.v* -f 3^ 
6x^—xh/—4xy^^—y^ ' 

(111) 

as -6 
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3. Solve the eqaations 

a!y =15. 

4. Simplify 

_^2is/3(l + N^+ \/6) 



(ii){ 



r- J 



(^/2 + ^/3)(V3+ Je){J6 + j2) 
and extract the square root of 7 1/5^2^30, 

5. Sum the series 

(i) 2 + 3 + g + ...to 7 terms, 

3 2 

(") 2 + ^ +3 + . ..to 10 terms and to mfinity, 

/...v 12 3 4 

^"^^ 2"*'22"*'2»'*'2*'*"****^ mfinity. 

6. Ifa:b::c:d, prove that 

7. Write down the first five terms of the expansion of 

(1 - 7^)^ and give in their simplest forms the middle terms 
of(a*-a^)2-+\ 

8. A farmer bought 100 animals, consisting of oxen, 
sheep, and ducks, for ^100. If the oxen cost £5, the 
sheep £1, and the ducks Is, each, how many of each had 
he? 

Of how many solutions does this problem admit ? 



88 ALGEBRAICAL EXERCISES. 



EZEBOISE LXXXI. 

1. If a?+y4-i=2a, and V+;»y+y'4-a*=2a(4?+y), 
shew that (a-af+{y'-a)*+{z-'af=:a\ 

2. Solve the equations 



(i) 



w+a x-a x-^a x+h 

x—a x+a _ x—a x—h 

x+h x—o " x—a x-b 

x^b x+b x-^a x+b 



9 






7 2 

3. Resolve l-a^— a+a* into factors, and prove that 
it is always positive when a is so. 

Find the value of a which will give 2— 4a? -44^ its 
greatest possible value. 

4. The squares of the times of revolution of different 
planets vary as the cubes of their mean distances from the 
sun; compare the mean distances of two planets, whose 
times of revolution are respectively P and je?. 

5. Out of a dozen friends, how many different parties 
can be made consisting of not more than eight ? 

6. Of the series of weights 1, 2, 2^. 2^. . .lbs., find which 
must be selected to weigh 1719 lbs. Iransform 40234 from 
the quinary to the duodenary scale. 

7. Employ the Binomial Theorem to find the com- 
pound interest on ^£100, for 5 years, at 10 per cent. 

8. A gentleman sends a lad into the market to pur- 
cAase a smUiDg'a worth of oranges. The lad having eaten 
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a couple, the gentleman pays at the rate of a penny for 
fifteen more than the market price. How many did the 
gentleman get for his shilling ? 



Exercise LXXXII. 

1. Find the g.c.m. of 

nj^q 4- Znp'^^ — 2np^ — 2n^ 
and 2mp*^ — 4mp* — mp^q 4- 3mp^. 

2. Simplify 

4/^/48-2 /v/98 + 11/^/243- 10 n/300 + 7 n/s^ 
and rationalize the denominators of 
43 



(i) 



3^/5- ^/2' 



(u) j= -==- . 

3. Solve the equations 

rs 2 2 

(l) ■ -<- . =J?, 

<a?+ J2^^ x- j2-x* 

(ii)(^+2'=«' 

^ \^+y*=14i»»2/«. 



4. ^ owes ^ 4«. lOd?. ; if ^ has only sixpences in his 
jket, and B only four 
simply settle the matter 



pocket, and B only fourpenny-pieces, how can they most 

;erl 



If 2a?--y _ 2y— £ _ 2;g--d? 
2a+&""26+c "2(j+a * 
shew that 

21(a+6 + (j)(a?+2y + 3^) = (41a + 386+47c) (a?-l-y+4fV 
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6. If P be the p"^^ term and Q the g*»» term of a G.P., 
shew that the n^^ term 

-1 \i/— tf 



-(&=;r- 



If the p^, g*, r*"*, «* terms of an arithmetic progression 
be in geometrical progression, prove that p—q,q—r,r—s, 
are in geometrical progression. 

7. Shew that if n be any whole number n{n^ — 1 ) (/*^ — 4 ) 
is divisible by 120. 



8. Expand to 4 terms 



(U) 



(-f)*' 



(iii) 



Vl-5^ ' 
Find by the Binomial Theorem ^120 to five places of 



decimals. 



Exercise LXXXIII. 



1. Having given that 

5 + a ~ 6a~6 ' 
find the ratio a : 6 ; and if 

'W 8c ' 
find the ratio c : d. 
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2. Solve the equations 

^■nx-{c + d)~nx-'{f)'\-dy 

<u) j(-3('-|)=(-?)(-f)- 

3. Find or from the equation 

x+a 

and shew that the greatest value which the expression 

x + a 
' x^ + a* 

admits of, for any value of x, is 

/v/2+1 



1 /» 1 

4. If a X , , shew that a'6 + a^^ - oc — . 

There are two globes whose radii are r, r^; they are 
melted and formed into a single globe : given that the 
volume of a sphere varies as the cube of its radius, find 
the radius of the single globe. 

6. If a, b, c be in geometrical progression, shew that 
a + b,2b,b + c will be in harmonical progression. 

6. The number of permutations of n things taken r 
together is to the number taken r-l together as 10 to 1 ; 
and the corresponding combinations are as 5 to 3. Find 
n and r, 

7. Transform 8978 from the scale of 11, and 3256 from 
the scale of 7, each to the scale of 12 ; and multiply the 
numbers together in that scale. 

8. If a men or b boys can dig m acres of ground in 
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n days, shew that the number of boys whose assistance 
will be required to enable a—p men to dig m+p acres in 
n—p days is 



a \ fn{n—p))' 



BxEBCiSK LXXXIV. 



1. Simplify the fraction 

1 



11 1 ' 

- + ;- + 



and find its value when x=2. 
Reduce to its simplest form 

x^y ■^xy-\-x-\' X yz^ + y^z^ — 1 

« y -^-xy + x- x^yz* — y^z^ — 1 

2. Prove that 

^ IS >2. 



yZ'¥zx-\-xy * a*+62+^ > 

the first fraction being positiva 

3. If = a, — ^ = 6, =c, shew that 

y-^-z z + x x+y 

x^ __ y' _ ^* 
a{i-bc)~ bil-ca)" c(l-ab)' 
and express each fraction in terms of x, y, z, 

4, If a4-6 : a-b :: b+c : 2{b-c) :: c+a : 3(c-a), 

shew that 8a + 96 + 6c = 0. 

6. Five boys from one school and four from another 
agree to form the crew of an eight-oared boat, on the con- 
dition that no two boys from the same school be seated 
together : how many different arrangements can be made 
of the crew so composed 1 
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1 
6. Expand 



VVa \/ x) 



If Si be the sum of the odd terms of the expansion of 
{a + a?)"*, and 8^ the sum of the even terms, then 

7. Solve the equations 

(ii) ar» + 2Va?* + 2ar 4-3=12-24?, 

..... (22/* = 2a?»+l, 
^'"M2(y2-i) = >ry. 

8. A man bought a house which cost him 4 per cent, 
upon the purchase money to put into repair. It then 
stood empty for a year, auring which time he reckoned 
he was losing 5 i)er cent, upon his total outlay. He then 
sold it again for £1192, by which means he gained 10 per 
cent, upon the original purchase money. What did he give 
for the house ] 

Exercise LXXXV. 

1. Divide ao+y-^z-Zory^z^ by or-^y^ + z^, and ex- 
tract the square root of 

a^ y^ 



y' 






2. Prove that 

rs 1 1 



a!{pG—a){x—li) dbx a(a— 5)(a?--a) 

1 
'^6(6-a)(a?-6)' 

(ii) V7 + 4V3 + V7-4V3=4. 
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3. Solve tlie equations 

^^^ 15 7^-16 5~' 

(ii) Aar^-\-^a^ + x=\, 

(iii) ^/2;i7 + 8-2^a; + 6 + 2 = 0. 

4. Eliminate y and ;:r from the equations 

xy-^yz + zx=q, 
xyz=r, 
6. Sum the 'series 

(i) 80 + 74 + 68 + ... to 14 terms, 

2 3 4 

(ii) I-- + -5- ^+... ton terms. 

6. Five ladies and three gentlemen are going to play 
at croquet : in how many ways can they divide themselves 
into sides of 4 each so that the gentlemen may not be all 
on one side ? 

7. Find the coeflBcient of a?"" in -the expansion of 
(1 —x-^y^f and prove that 4/i + 1 is the coefficient of a;*" iu 

1 — X 

the expansion of rz ^ . 

8. If a man has only weights of 1, 3, 9, 27, ... lbs. 
each, find the smallest number of them with wnich he 
can weigh 475 lbs., and specify the number of each kind 
taken. 

Exercise LXXXVI. 
1. Find the l.o.m. of 

a^ +€Ui^+a^a^ -^ a^x^+ a^x -\-a^ 
and a^-'aa^'{-aW-a^a^+al^x-'a\ 
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2. If Xl^+ Xly-^ i/«=0, shew that 

3. Solve the equations 

i) — -+2 = 0, 

X+l 07 + 2 ' 



(H) I 



y(a^+y^=a{x+y^^, 



(ii) < a^ 

(iii) 2^ + 3y + 4;2: = 1 7, in positive integers. 

4. Find a number of three digits such that the sum of 
the first and second equals 7, the second and third 13, and 
of the third and first equals 8. 

5. Sum the series 

(i) 1 + ^ - o- ... to 9 terms, 

(ii) 2+4 + 10 + ... to 6 terms. 
If AS'„=I + a+a2+... to w terms, 

and >S'_„=1 +- + —«+... ton terms, 

shew that ^ =«""'. 

Insert three harmonic means between 1 and 6. 

6. If X varies directly as y and inversely as Zy and 
5, 6, and 7 be simultaneous values of Xy y, z respectively, 
find the relation between y and z^ and the value of z when 
y=3. 

7. How man^r words can be made of the letters in the 
word *^ concatenation'' ? 
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The number of combinationg of n things 3 together are 
24 times as many as the combinations of - things 4 toge- 
ther ; find n, 

8. The slope of a hill is 1 in 8. A man whose usual 
pace on level ground is 4 miles an hour, ascends and de- 
scends in 5 hours. His pace uohiU : pace on level :: 3 : 4, 
and pace downhill to pace on leyel :: 5 : 4. What is the 
height of the hill ? 

ExBKOiSE LXXXVII. 
1. Beduce to their simplest forms 

,... a^—hc h^ — ca c^—db 



{a-\-h){a'\-c) (p+a){b + c) {c+a){c + b)' 
± Prove that the difference of the fractions 



k/2 + s/s x/3 + 1 

exceeds their product by 1. 

3. Solve the equations 

^^^ (^+-3)(^ + -16)'' « + *6 ' 
(ii) ^Jip + l-fji fjof+l+s/x 

4. If a/^-yz=a\ y'-zx=ll*, z^-xj/=c\ shew that 
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5. Find the product of the first 9 terms of the series 

a* fl^ a^ 

Determine the geometrical mean between a+ & and 

The first four terms of a geometrical series are together 
equal to 45^ and the first six terms to 189 ; find the series. 

6. Find the coefficient of jt^ in the expansion of 

and of ai^ in that of 

(1+a^) ». 

7. Express 23*126 and 967 in the septenary scale, and 
the latter also in the scale whose radix is - 7. 

8. Out of a sphere of clay whose diameter is 8 feet, 
two spheres are lormed with diameters 6 and 6 feet re- 
spectively ; having given that the volume of a sphere varies 
as the cube of ite radius, find tibe diameter of the sphere 
which can be formed of the clay which is left. 

BxEBOiSB LXXXVIII. 

1. Extract the square root of 

(i) ax'^ - 2a Ja?"* + 3 - 2a'' W 4- oT^x, 
(ii) 11-4^/7. 

2. Simplify 
;»-»- 6a"ia?-«- 16a-«a?-i + 14a-3 



(i) 



(ii) 



«-» - lar^x'* - 2a-^x-^ + 14a-3 ' 

1_1 
c^b—db^ b a 
a*+2a6+6' * a + b* 
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3. Solve the equations 
(i) >v/|+V3^Tl=7, 



(ii) 



to=3, 



y*- 12^' =432, 



(iii) |2r-i2^-=4 



4. There is a number composed of two figures, of 
which the figure in the unit's place is triple of that in the 
ten's ; if 36 bo added to the number the sum is expressed 
by the same digits reversed. What is the number % 

6. In a Geometrical Progression, if /Si, /S'g, S^ are the 
sums to n terms, 2w terms, 3w terms respectively, find the 
relation between /Si, S^ and S^, 

6. In what numbers should 20 men be combined, so as 
to form the greatest possible numbers of different com- 

Eanies ? In how many of these will the same pair of men 
e found together 1 

7. Shew that the difference between any number in 
the denai7 scale and that formed by reversing the digits 
is divisible by 9. Extend this theorem to any scale. 

8. Expand . to five terms, and if x=\-¥h 

Vl— iB* 

(where h is very small) shew that 



7 



«'+l =1 + ^71 very nearly. 
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Exercise LXXXIX. 
1. Eeduce to its simplest form 



V a?2 + a« 



2. Solve the equations 



X* 



(i) 3af\^af + 2-i^=l6, 

- + - + - = 13, 
X y z ' 

(ii) ^ i-i = l, 

= 0. 

xy z 

3. If X be real, shew that the expression ^* - 8.2? + 20 
can never be less than 4 : and that -s ,- lies between 

3 and -. 

4. If ;r+y : 3a— 6 :: y+;2f : 36-(? :: ;2r + ;B : 3c-a, 
prove that 

x-vy-vz : a;r + &y + c^ :: a-^h-vc : a^+ft' + c^. 

6. There are two cricket-clubs of 14 and 16 members 
respective^ ; how many diflferent matches can they make, 
and in how many will two particular members, one out of 
each club, both play ? 

) in ascending powers of ic, and 

find the coefficient of x^ in the ' '* ^ ^ " 



expansion of (x^ — ^ V" 



^— ^ 
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7. A man saves £p a year from his income, which he 
invests annually at r per cent, compound interest : at the 
end of how many years will he have accumulated a capital, 
the interest of wmch is equal to his yearly saving ? 

8. There are two towns A and B ; a traveller sets out 
from A towards B, and another from B towards A on the 
same day, and the travellers meet half way between A 
and B\ one travels 5 miles the first day, 10 the second, 15 
the thu'd, and so on ; the other travels 20 miles a day for 
two days, and 35 miles a day afterwards until they meet : 
find the number of days they travel, and the distance be- 
tween A and B. 

EXEEGISE XO. 

1. Shew that 10404 is a perfect square in every system 
of notation ; and if ^ + ^ be a multiple of p^ and also x—y, 
then a?"— y" is a multiple of p\ 

2. Find the cube root of 

-^ - 6a* + 12a«&2c2 _ sft V. 

3. Solve the equations 



(i) 



3^2~^^~5~' 
2"4"'* 2~' 



(ii) (4 + 5a:-ic2)* = 2M-f(a?2 + 3a?-4)^, 
(iii) 3a? + 4y + 7;2f = 25 (m positive integers). 

4. A and B run a race ; B has 60 yards' start, but A 
runs 20 yards while B runs 19 ; what must be the length 
of the course that A may come in a yard a head of ^ ? 

5. If -T— = r = TZh » deterniin© the ratios a:h ic. 
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Also if — £ = i- = -z: — w— -„- , determine the ra- 

tios a :b :c» 

6. Sum the series 

(i) 3+-— 2—... to 12 terms, 

(ii) 3|+2^+l^ + ... to 6 terms and to infinity. 
Insert 3 harmonic means between 12 and 2|. 

There are m arithmetic means between 1 and 31 and 
the 7th : (m-l)th :: 5 : 9$ shew that the number of means 
is 14. 

7. Transform 7304*613 from the scale 8 to the scale 4 ; 
and multiply Zt4e2 by 3^ in scale 12. 

8. The sides of a triangle are 141, 100, and 53 feet, 
find the length of the perpendicular on the longest side 
from the opposite angle. 



ExEKOfSE XOI. 

1. Find the a. cm. of a?*- 3iP + 9^?* - 27 

and 2a?" 4 234? +45; 
also the l.o.m. of 

^+1, a^-^{ij2-l) (a^-a;)-!, and ai^+a^-jp-l, 

2. Rationalize the denominator of the fraction 

1 

and simplify 

(a+bsf^f-^ia-bj^^ 



{a+bj^f-^ia-bj-lf 



102 ALGEBRAICAL EXERCISES. 

3. Solve the equations 
(i) 4a?3.+ 6a;'+ic=l, 

(ii) Jx + l+J^eT2 + JxT3 + JxT^:^0, 



(ui) < a2 + 2^a -o> 



4. A person walking along a road in a thick fog. meets 
one waggon and overtakes another which is travelling at 
the same rate as the former: if a be the greatest distance 
to which he can see, and b, V the distances which he walks 
between the times of his first seeing and passing the wag- 
gons, shew that a is an harmonic mean between h and V, 

6. If X : h-^-c—a^y : c-\-a—h=z : a + b-c, 

shew that 

(6— (?) 4? + (<J -a) y + (a— 6) ;2f = 0, 

and that 

==2{x-\-y+z){ax-\'by+cz), 

6. Six papers are to be set in an examination, two of 
them in mathematics : in how many different orders can 
the papers be given, provided only that the two mathema- 
tical papers are not successive ? 

7. Prove that the coefficient of j^ in the expansion of 
_ >,^^ is equal to the coefficient of 47" in the expansion 

Find the coefficient of 4r^ in the expansion of 
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8. Transform 1*69 to the scale of 4, extract its square 
root in that scale, and redace the root to the scale of 10. 



EXBBOISE XCII. 

1. Find the condition that a?" + oa? + & and a^-^dx-^V 
may have a common measare of the form x-^c, 

2. A walks at the rate of 3 miles un hour, B at the 
rate of 1 mile an hour in a circular ring 3 miles round. 
B always proceeds in the same direction, out A turns back 
whenever he is within a mile of B. Supposing they start 
in the same direction from extremities of a diameter, 
prove that A will be in his original position and at a 
turning point after Zm^\ hours, where m is any positive 
integer. 

3. Solve the equations 

(i) (a ijx-^h) {h ^a;-^a)=dbjil ^^+17=], 

W \ay-2y^= 4, 

(iii) xy+yz+zx=a^—ix^=b^—y'^=cy^''Z\ 

4. I owe a person a shilling and have nothing about 
me but sovereigns, and he has nothing but dollars worth 
4*. 3d. each ; how can I most simply discharge my debt ? 

5. Distinguish between interest and discount, and shew 
that, if P, Z 2> be respectively the principal sum, and the 
interest andf discount upon it for any given time, 

D "I^P 

6. The sums of the first vij , n,, n, terms of the same 
arithmetic series areSi,Si,Si respectively, prove that 
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'•'1 '^a '*8 

The Arithmetic mean between two numbers exceeds 
the Geometric by 2, and the Geometric mean exceeds the 
Harmonic by l^ : find the numbers. 

7. How many permutations can be made of the letters 
of the word "Oolitic"? 

Out of a party of twelve, how many sets of not more 
than five can be made up 1 How many times wiU any one 
person be chosen ] 

8. Find the greatest coefficient in the expansion of 
and proTO that 

EXESOISE XOIII. 

1. Prove that 



= 1. 



2. Solve the equations 

(n) f«y*+^^-^=^> 

(iii) 2a? + 32^ + 6;2r = 1 7 in positive integers. 

3. Find the limits of value between which a must lie 
j'n order that 4a^-h4a-l may be positive: and if ^ be 
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real, prove that « — ■= can have no value between 
rr and 1. 

4. Two particles, A and ^, start simultaneously from 
the same pomt, and move in the same direction along the 
same straight line: A moves with the uniform speed of 2 
feet per second, and the speed of ^ is such that it moves 
over 1 foot the first second, and that the number of feet 
described by it in any time varies as the si^pire of the 
time. Prove that, durmg the motion, the particles will be 
three times at any given distance (less than a foot) from 
each other ; and interpret the fourth result obtained in the 
algebraical solution of the problem. 

5. If a, h, e, d be in Geometrical Progression, shew 
that 

6. If \^ expanded in ascending po^rs of x, 

{XT T •i?~~ D 

find the coefficient of a^, 

7. Find a fraction in the temarv scale equivalent to 
'120120120... which is in the same scale. 

8. On a sum of money borrowed, interest is to be paid 
at the rate of 5 per cent, per annum ; after a time £200 of 
the loan is paid off, and the interest on the remainder re- 
duced to 4 per cent. : the yearly interest paid is now less- 
ened by one-third. What was the sum borrowed % 



EXEBOISE XOIV. 

1. Shew that Po +Pi^ +Pi^ + • • • +JPn^ may be divided 
by j7+a with a remainder jPo—jPia+j9ja'- ... *i?«a". 

Hence determine when a;*+ 1 is divisible b^ « -vV. 
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2. Solve the equations 
X 5 

(i) < , ^ 

x^y X 3 ' 



(ii) J^a+x + Ja+x=2j2a-\-x, 

ra?» + y»+j2f2=110, 
(iii) <flf+y + ;2r=18, 



3. Eliminate ^, ^ and z from the equations 

and a6c = (a? + y) (y + ;2^) (jzt + ^). 

4. Ifr= j» shew that 

a 

G.c.M. of a+& and a-h _ l.o.m. of a+& and a—h 
G.o.M. of c + (f and <j-<3?~ l.o.m. of c + rf and c-rf 



V: 



c5* 



5. If 32 boys are drawn up in line 4 deep, in how 
many ways can they be arranged so as to have a different 
set in the front ranJs; eadi time ? In how many ways if the 
first rasJc is always to include the 3 tallest ? 

6. Sum the series r^ + — +^ + ... to 6 terms. 

ID 15 bO , 

If Sp denote the sum of the series a-\-af* + af^+ ... to 
infinity, and S^p ihe sum of a-at^-^af^--.,, to infinity, 
shew that 

(V S,S_t=aS,, 
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... Jl^ 1 1 2._w r r*-l 

W ,Si"*";S'/Si"^ '^ Sn'a'aT:^' 

7. Shew that 1030301 is a perfect cube in any scale 
of notation whose radix is >3, and that the square of 
every odd number, diminished by 1, is divisible by 8. 

8. A stands in a line with 12 equidistant balls, and 
B, leaving Ay picks up the balls in succession, returning 
with each to A, and when he has given him the last fincB 
tliat he has walked exactly a mile. Had A and the balls 
all been equidistant, and the last ball been just as far from 
A as before, B would have had to walk 242 yards more. 
Find the distance of the balls from one another. 



BXBKOISB XCV. 

1. Resolve into their elementary factors 
(i) a«-6«+c»-^-2(flw-&<]?), 

(ii) (a2-2^«)(; + (5«-c2)a+(c«-a*)5. 

2. Simplify the expressions 

(i) s/sl- i^^=^6l2 + i/192"-. 7 J/9, 

(ii) V^97-56N/3i 
and find a multiplier that will rationalize Va + iJW, 

3. Solve the equations 

... 2a?- 3 2;r-6 _ 4d?'-2 



2a?- 1 2a?- 7 4jp«-16a?+7' 

(ii) a?+N/r+^=e'*, 

(iii) 4a?' - 280^ + 61a? -42 = 0, 

having given that the sum of two of the roots of (iii) is 
equal to the third. 
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4. li a \ h :\ c : d :: 6 \ fy shew that 

= (&c+^+/a)«(a«+c2+«»). 

5. If a^tjChQ positiye and unequal numbers, prove 
that 

(ii) {a-¥h+c)(pc+ca-\-ab)>9abc. 

6. Shew that the expressions 

(w*-w^— 2ww)*, (m^-hn^y, and (w*— «'+2wn)* 

are in Arithmetical Progression ; and find the values of m 
and n which will make them equal to 1, 25, 49, respec- 
tively. 

7. In the expansion of (l+a?)"", where both n and 
X are greater thsm unity, prove that the terms continu- 
ally increase in numerical magnitude. 

8. A is walking along a road and passes B; when 
finding he has lost something, he turns back and meets B 
t hours afterwards: having found what he had lost, he 
overtakes B again f hours after he met him, and is T 
hours too late at his destination. Compare their rates of 
walking. 

Exercise XOVI. 

1. If *«=a + & + <? + ... to w terms, shew that 

s—a s—b s—c 

h + l-...=W— 1. 

S S 8 

2. Find the sum of n such fractions as 

1 2a? 40!^ Sx^ . 

1+a^' !+;»»' l+a"' l + afi' *^- 
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3. Solve the equations 

(i) s/sx-3-h^5a!-l9=j3x-h4, 



l^ + y— ary=0. 



4. If the roots of the equation 

be i>ossible and different^ those of the equation 

(a+c)(aa?»+2&a?+c)=2(ac-ft')(a^+l) 
will be impossible, and vice versd, 

5. If aS'i, iS^,...iSp be the sums of infinite geometric 
series, whose first terms are the first p numbers in suc- 
cession, and common ratios r, ^ — -, prove that 

AS'i+/s;+...Ayp=(p+3)|. 

6. If n(^r denote the number of combinations of n 
things r together, and ?y^*=9, find n ; and if 

fflr^l ' n+lOr I n-lGr " 55 I 264 : 40, 

find n and r. 

7. Find the sum of the coefficients of powers of ai in 
the expansion of (p+a?)'. 

Find the cube root of 999 to 4 places of decimals. 

8. Two coins of the same bulk, whose values are as 
25 : 4, and whose weights are as 9 : 8, are each composed 

of silver and copper. Bulk for bulk silver is - as heav^ 

o 

again as copper : weight for weight silver is 42 times as 

valuable as copper. Find the proportion of silver to 

copper in each coin. 



110 ALGEBRAICAL EXERCISES. 



Exercise XCVII. 

1. Reduce the following expressions to their simplest 
forms 



(i) 



I 1 

X 


1 


X 

1 


L 1 


I' 


X 


X 


1 + 1 

X 


X 


(x-b) {x 


-c) 



(x-'b){X'-c) (x-c)(x-a) (^-a)(^~&) 
^^^ (a-b) (a-c) (b-c) ip-a) ^ {C'-a){c-b) ' 

2. Solve the equations 



(ii) 






|3y;2^ + 2^J7 — Axy =16, 
2y4f— 3^;r+ .ri/= 6, 
4y^— ;2ra7- 3072/= 15. 

3. Coaches start from ^ to ^ at 2 p.m. and from B to 
^ at 4 A.M. : at noon the coach from B meets one from A, 
and again at 90 miles from A meets another. Find the 
distance between A and B and the rate of travelling. 

4. Prove that 

(i) abc > (a + &— <;)(& + c-a)(c + a-&\ 

(ii) J.3.5...(2w-l)<w". 
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5. Eliminate x, y, z from the following equations 

A(a?-a) + /ii(2^-/3) + i;(;2f-y) = l, 
a'^* + i3V^ + /;?* = §, 

- — ¥. — ?, 

1 2 11 

6. Sum the series o ~ 3 "" g ~ ^^- *<^ ^^ terms. 

The sum of 6 terms of the series 1—^n/-1— ;»*+... 
is equal to 65 times the sum to infinity. Find x, 

7. In the ordinary system of notation, shew that 
12345679 multiplied by any multiple of nine less than 82 
gives a row of the same digits. Prove the same property 
for the systems of notation in which the radices are 3, 4... 8. 

8. Write down the 5th term in the expansion of 

(2 + a?y, 

and find the greatest term when ^=3. 

What term of {l—x)^ is equal ^to — of the same term 

of (l + a?)'i? 

Exercise XCVIII. 

1. If af^-^qx+Ar be divisible by (jc-c)*, then will 
q'^=r*; and if aa^ + bx^ + cae + dY>e divisible by x^ + h^, then 
willa^=&c. 

2. Reduce to their simplest forms the expressions 

... 2(a'^ + 2b)-'1ahi{a^ + 2jb) + \5a^Jb 

2 (a« -b) + 5a^b^ {a^ + 2 Jb) - I5a^ Jb 
(u) 



^/7-2^/lO + 6-^/lo' 
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3. Solye the equations 

(i) V2 + I--1 =0, 

2^-1 

(ii) (4a?+2)*--(3^--l)*=(a»+4)*-(«-3)S 

^^ ( a?»+^ + y2= 49. 

4. Which is the greater of the two ratios, 

a and h being of like sign ? 

li X'\-y'^z(xx+y-'Z^ and flj*+^+^^aj?*+y2— jgfS^ 
shew that ;r a jzt and y oc ;2r. 

5. Sum the series 1.3.5 + 3.5.7 + . . . to 92 terms. 

If m, n be any two numbers, g their geometric mean, 
^1, Ai, a», A, the arithmetic and harmonic means between 
m, ^ and ^, n respectively, prove that 

6. Determine the greatest possible number of combi- 
nations that can be formed of the letters of the alphabet. 
In how many of these will all the first ten letters appear ? 

7. A person having a life income of £A a year, sets 
apart such a portion of it for the purpose of assuring his 
life^ as will secure to his family, at his death, a sum. 
which, when put out to interest at r per cent., will yiela 
them an income equal to that which now remains to him : 
if the annual premium on a policy of ^100 be j£a, find his 
remaining avsolable income. 

If ^ = 1000, a =3, and r=^6, find the annual premium 
on tiie sum assured. 

8. Two numbers end with the same digit, and when 
divided by 7, the quotient of each is the remainder of the 
other; the sum of these is also 7 : find Hie numbers. 
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Exercise XCIX. 

1. Reduce to its simplest form the expression 

and shew, that 

(l-i-a)Vl + &*-(! 4- &)N/n^ 

a— 6 
^ 2(l-a&) 

2. Solve the equations 

^^^ U"-2/" =&, 

(ii) a?*-6j^4-23d^-42ii?-72 = 0, 

3. If a and P are the roots of the equation 

shew that the equation whose roots are ^ and ^ is 

a'c8^+(6a2ftc*-6a68c+ft«)a?4-aV=0. 

4. If a, &, (7 ; h,e,a\ or c,a,h be in arithmetic pro- 
gression, then wOl 

and if in geometric progression. 



114 ALGEBRAICAL EXERCISES. 

5. Shew that the number of combinations of 2it 
things, n of which are alike, taken n together = 2". 

6. Shew that any recurring decimal can be expressed 
as a terminating decimal by altering the scale of notation. 

Ex. -36 and •642857*1. 

1 +»ir 

7. Expand ^ ^ by the Binomial Theorem, finding 

the remainder after n terms. 
Shew that 



'^T^^^Tt^y- 



2' 

1 x«-i 



+ (2w-l)/l+— — y =n.(2n-l). 



8. The distance from London to Peterborough is 75 
miles, and from Peterborough to Grantham 30 miles. An 
up ordinary train starts from Grantham at the same time 
that the down express starts from London. The up train 
is delayed 30 minutes at Peterborough, and then passes 
the express 10 minutes after leaving Peterborough. Again, 
a down ordinary train leaves London at the same time 
that the up express leaves Grantham ; each train travel- 
ling at the same rate as the other ordinary and express 
respectively; but in this case, the express, delayed only 
6 minutes at Peterborough, arrives at the point where the 
former trains met, when the ordinai*y train has only fi;ot 
two-fifths of the distance of that point from London. Find 
the speed of the trains. 



Exercise 0. 

1. If ai + a,+ ... + an= o> P^ove that 

{s-ajf+{s-a^+,..-\-{8-a^-^a^-k-a^'¥.., + a^. 
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2. Required the value of y which will make 

and 

2(y'+2/)iB" + (lly-2)d? + 4 

have a common measure different from unity. 

3. Solve the equations 

(i) 2\{pB-\){x-2)Y + Aa?'\-\2x+S 

= (a?-l)* + (a?~2/, ' 

(ii) (^-4a? + 8)*-(a?»-6^4-4)*=3^+12, 

What is the least number which being divided by 28, 
19 and 15, leaves remainders 13, 2 and 7 resx)ectively i 

4. If any number be divided into two parts, shew 
that the sum of the cubes of the parts is least when the 
))arts are equal. 

DC 1/ Z 

5. If -=? = - = .. ., shew that 

a c ' 

co^ + a* f^+b^ z^ + c'^ 

4- s. ^ . _|. 

x-{-a y+b z+c 

_ {x+y+z+...y+{a-^b+c+...Y 
" {x+y+z+...) + {a + b + c+...) ' 

6. If ar denote the r* term of an harmonic series, 
shew that 

1 r-1 r-2 



<h ^r-l ^: 



r 



Continue the series r= , «= , rT *^ *^^ terms each 
way, and find the twentieth term. 
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7. If there be n + 1 diff(M*ent sets of n things of which 
there are two kinds, and if the first set consist all of one 
kind, the second set consist of n— 1 of one kind, and 1 of 
the other, the third of n - 2 of one kind and 2 of the other, 
and so of the rest ; then the sum of the numbers of per- 
mutations which can be formed by taking all in each set 
together will be 2". 

8. A tradesman, whose shop is lighted with two sizes 
of gas-burners, finding the larger size the more econo* 
miod, (for he reckons they give half as much light again 
as the smaller size, whilst they consume only twenty per 
cent more gas), has all the smaller-sized burners removed, 
and finds that oy adopting the other size he can have as 
much light as before, at a saving of three shillings in every 
guinea that his gas used to cost him. By his now arrange- 
ment he has even less outlay than he would have had had 
all his old burners been of the small size, whilst he gets, 
of course, more light than they would have given ; and the 
difference of expense would have been a saving of as many 
shillings in the pound as the number of large burners 
which represent the additional light. Required the num- 
ber of burners with which the shop was originally lighted. 



ANSWERS. 



I. 

1. 10. 

2. 0; 2a+2z. 

4. a' + «a?+a^. 

II. 

1. -6a!^+a/^+2a^z+a!i/^-lla}yz+12a:i^-*J^ + 5t/^z 

-6a^-ai^+2ai*Z'^ay^'-na!yz+Sxz^''*Jy^ + Sy'z 

+yz\ 

2. (i) b, (ii) 2«»-2^+2y". 

3. 10^-9a7'y-13;iV + 6^; 24?»-7«+3. 

IIL 

1. 4i» + 3;0. 

2. 2a*+662-5c2-16a5+12ftc+2ca» 

3. a?*-i?'a;2+2p3'2^~(2^; a^+aft+^a. 

4. (i) *=3, (ii) *=2. 

IV. 

1. a; a"+d*; c*. 

2. 3a*-4a?6+6a«&*+4a^+35*. 

3. aj*-2a^+y2. 

4. (i) *=21, (ii) ^ = 13. 
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V. 

1. 89. 

2. Wax-Zhy-^lOcz; 12aa?-25y + llc^. 

3. 6^-17^ + 21i»»-17a:2 + 9a?-2; a^-\-2x-\-Z. 

4. (i) ^=2J, (ii) a?=l. 

VL 

1. 99a?-561. 

2. a^ + y^ + z^Sj^z, 

3. a2-a&4-62; ^-a?V+^^-^ + y*- 

4. (i) ii?=10, (ii) «r=-7. 

VII. 
1. 4^-3a; 84 

^- 12 ** ■*" 12^^12^' 12 "* I2^ 12''- 

3. a?*-2a;*^ + y*; a^-jf, 

A ^ 3a? , „ , 4a? . 8i»" . 16a?' . 32a;* . 

4. — — ^ + 9; 14- — +— =■+ — q-+— S- + 
25 5 a or 0^ a* 

5. (i) a?=ll, (ii) a?=5. 

VIII. 

1. a«+6»+c*+«P+2ac+2M; 5. 

2. (i) 0, (ii) 3a-6& + 6c + 6^, 0. 

3. ;^a?"4- — ajy + gj/^-gOr-ey. 

4. a' + d*+c'-a&-ac— 6<?. 

5. (i) a?=0, (ii) a?=4. 

IX. 
1. 6; 0. 



ANSWERS. 

5 

ad 
5. (i) ^=2, («) ^=&;- 

X.. 

1. -3. 

2. 2a-66 + 3<J; 4a+136. 

3. a;^«-y'^ 1 1 

5. (i) ^=8, (ii) ^=S- 

XI. 
1. (i) ^-2/^, (ii) «' 2*- 

16 

5. (i) ^=8» (ii) ^"^^^' 

XII. 

1. 24a; (a-6)^-(^-^)y- 

2. 21. 

3. 2a*-3a6 + 46'. 

6. (i) *=n, (ii) ^ = '^- 
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^^--l^r^r^' 
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XIII. 

1. (i) 9, (ii) 14. 

2. 403+46'; a» + a2&» + &». 
x^ 607* x^ 5x 

a?* + 4aa;» - 2aV - 12a»j7 + 9a*. 

3j?' 1 

4. at^-ab + by; -r — 5^4--ar+9. 

6. (i) 57=2, (ii) x=^. 
6. 36, 12, 2. 

XIV. 

1. ^4-a?*+l; a?^-a7*+l. 

2. a7»-6^ + 9j:2;8?+12a7y»-36^2? 

+ 2747;2^ - Sy' + Sey^z - 54yz^ + 27^' ; 
16a8-96a^a7+216a«a^-216a«;tj8 + 81a*a?*. 

21a'»&' 4a3&^ 5a«&»c 2 , . , ,. 

4. (i) ^=-Y, (ii) a?=17, (iii) J^^^^- 

5. 7 miles per hour. 

XV. 

1. a+b + c. 

2. 9a«-30a«& + 61a*6'-72o»6»+56a«6*-24a6"+46«; 
x^ ' Zx , Za a" 

a' a 47 4r 

3. d7'-2dj*-3d7. 

4. 4j7»y2. 

5. (i) 07=7, (ii) a? =4. 

a 30, 5, 4, 1. 
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XVI. 

1. (i) 2a-6& + 3c, (ii) a 

2. (i) a?8+2^+3, (ii) a + 6 + c+^ 

3. 3a-&. 

4. a^ + ^jy+l. 

5. (i) ^ = r, (ii) ^=12. 

6. 21 shillings. 

XVI L 

1. 9aV, -27a?^; ±8a»6«(;*», 4a«6*<;-'; 4. 

2. For « read 2a, and the value is 

— (a+&+c) (& + c-a) (c + a-5) (a + 6~c). 

4. G.C.M. d?-2a; L.O.M. (473-40^+ 5a';»— 2a') 

(arH2a«+2a«). 

5. (i) ir=4, (ii) ^=5|. 

6. £300, XIOO. 

XVIIL 

1. l\ ac. 

2. 2447-8 + 26a:-2 + 9^-i + 1. 

.* 2a 

3. J7-3 + — . 

4. ^-2. 

5. (i) ^=8, (ii) x=6, (iii) j^lj'j 

6. 400 inches. 

XIX. 

1. a+25+<J. 

2. a^-x- 1. 



• • ' 



47 



r-":/ 



II 



:,. 7 miles per hoar. 



1. a+>* 

9. 
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XXII. 






4. ji-./-. ».:].*■+ 5. 



4a« 



■+3*+4. 
•''=1, (ii) ;i:=-3or2, 



2a& 
y= T. 



... 1 



Wfc 8 days, -S in 6 days, C in 9 days. 






XXIII. 



(ii) 0. 



(i) OXJJ(.«-l, L.O.M.(af-l)(2ilT-l)(2;l? + l)(3x-2); 

(H) CkOM. «*+j?y + ^, L.C.M. {a^-\-3oy + y^) 

«■ 0)*=-|p (ii) 0?=!, (iii)^=3or-2. 
6. S40 lOTeraigiis, 480 720 ponco. 



1. («+8)(4r+4; 



/ 



(3*- 2) (60^ + 1), 

(7^-1) (2a? -5). 



i 



© 



i 



V 
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3. 2a72 + 4r-3. 

4. (3a - 6&) (3a + 5&), (2a + 2b) {4a^ - (jab + 9^), 

(2a - 3&) (4a* + 6a& + 962), (3^ _ 4 j) (3^ + 45) (9^2 4. j g^^^ 

5. (i) ^=-6, (ii) 47= -5 or -4, 
(iii) 47=5, y = 4, ;2r=3. 

6. 400. 

XX. 

1. 9. 

2. (j7 + 5) (^+4), (j?-5) (47-4), (^ + 6) (af-4), 
(;i?-6)(^+4); 16a?*-244?* + 36a^-5447 + 81. 

3. G.C.M. af-^*Jy\ L.C.M. {a^+y*){afi-jf), 

4. (i) 8a»6W*, (ii) J^J , (iii) ^^J- . 

_ ,.. 2a* +262 

(^) ^= aj^l > (u)^=ll, y=7, 

ft 

(iii) x=1 or -3. 
6. 11. 

XXI. 
]. 18; ^-??^. 

y ic 

3. G.C.M. 3;c - 1 ; L.C.M. (j?* - 4) (4^ - 1) (a^ - 2;r + 4). 

5. (i) ;j?=-2, (ii) aJ=6or2f, 
(iii) ;i?=3, y=4, ;2?=-3. 
mn (a— 6) 



6. 



/»» — »»-» 
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XXII. 

3. (i) :;4t, (") 



4. ^ + 2a?2+3.r4-4. 

5. (i) a?=l, (ii) ^=-3 or 2, 

..... 2db 2ah 
(in) ii?= — 7, y= ?. 

6. -4 in 3 days, ^ in 6 days, (7 in 9 days. 

XXIII. 

2. (i) — r ^, (n) 0. 

3. (i) G.O.M.^-1, L.0.M.(;i?--l)(2iiT-l)(2;i? + l)(ar--2); 
(ii) G.O.M. x^+xy + f^, L.C.M. (^c' + ^+y^) 

4. a^—ax—h\ 2x-Zy, 

5. (i) iF=--, (ii) ;i?=l, (iii) d?=-or - -. 

6. 240 sovereigns, 480 shillings, 720 pence. 

XXIV. 

1. (a? + 3)(^ + 4), (a? + 3)(df-4), (ar- 2)(5a^4-l), 

(7a?- 1) (2a?-. 5). 

2. ^-2a?+l. . 

^ ,.. a— 6 ,..x 2ap 



a-3' ' ' a»+i?«* 
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6. (i) 47=17, (ii) a?=:4or -\, 

(iii) a?a=3, 2^=2, J2f=l. 
6. 4 bowled, 3 run out^ 1 left in. 

XXY. 

1. 4a; 2m+2n + 2p, 1. 

2. {la + 46) (7a - 46), (2a? + 3y) (4«» - Qxy + V), 

(4a^+96«) (2a +36) (2a -36), 8aa?(a2+^). 

3. G.aM.3a-26; 

L.aM. 6 (3a -26) (4a +56) (6a + 46) (a +6). 
(a?-2)(a;-l) 

5. (i) x=^, (ii) ^=2 or -7, (iii) a?=6or0, 
(iv) 07=5, y=2. 

6. 100. 

XXVI. 

1. «'+a?V+^+y^; y— ^« 

• 

2. ;2r + l + -. 
z 

"*• ^^^ (a+6)«(a-6)«' 

,... 3d7^+2aa?— 26a?+2ca?— a6+a<j-6c ,...v , 
(") (f>^.a)^x-h){x+c) • ("'^ ^• 

4. (i) «=|, (faO *=lAor-l, 
..... '2<j6 , a*-6* 

(11) «=^:i:y-.<'' *'=^f+p-*'' 



& 23. 
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{x^-a + b-y) (y-^a+b-x). 

XXVIL 

, 20 . 7 , 9 17 3 32 

1. ^x + ^y+^z; j^+^y^^^z. 

2. (i) G.C.M. a + Sy L.C.M. (^ + 6)(d7 + 6)(ir--6)(d7-7), 
(ii) G.O.M. a^-^a:y+y% l.c.m. (a?+y) (^-y)* 

3. 75^; (i) 1, (ii) ,^^Zf ^ - 

4. (i) 1-^+?^, (ii) 2^^3fy±6|i\ 

5. (i) 07=7, (ii) x=5or-, (iii) 07=4, y = 6. 

6. 12. 

XXVIII. 

1. a^-3ab+l^. 

2. G.c.M. 7o7-2y; 

L.C.M. (7a?-2y)2 (7^7 +2y) (3o7-2y) (3o7 + 2y). 

3 4- ^ 

* (m - n)*^ ' 

4. (i) 4?=9, (ii) 07=0, -3 or 4, 
(iii) ;p=lff, y=8. 

5. 6 dozen of oranges, 21 of apples. 

6. 450. 

XXIX. 

^- ^ 2^ ' 25 16 9 
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2. G.C.M. 3^ - 1, L.O.M. (2a7 - 1) (3;i? - 1) (4r + 1); 
(i) {p'-q){p-hq){p' + q'){p'-pq + q') 

(ii) (a+l) (^-1) (7a?+2) (7a?-2). 

3. ai^-Za+2a; 6/F-2. 

4. (i) 0, (u) 7 , V ) . / . yov » 

5. (i) ^=|» (ii) ^=4 or 2, 

, ^'""^ '^"(a-6)(a-(;) ' ^^ (6-a) (6-c) ' 

( a--<Q(&-<f) 
^— (c-a)(c-6) • 

6. 30,000. 

XXX. 

1. 74. 

2. 3, 2, ±2. 

3. G.C.M. ^^2^?^-^*; L.O.M. {ai-¥yf{x-yf. 

6. (i) a?=4, (ii) a7=5, y=7, 

(iii) a?=3or7A- 
6. 2«. Qd, 

XXXI. 

2. G.CM. 3^-7; 

L.O.M. (a«+a + l) (a«-a+l) (a^+l) (a + 1) (a-1), 
(^-l)(^-3)(^-5)(a?-7). 

a-6 1 



3. 



a+6' »• 
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0?^ 1 h 

4. -3+^+2; 2a+-. 

6. (i) ^ = 11 or -13, (ii) ic = 4, y = 3, z=2, 
(iii) 07 = 4, y=3. 

6. 5^x minutes after 2. 

XXXII. 
^ 3^ 3a_a' 
or a w or 
r\ fl^^ + a^&^-a&3 3j? + 2 

,.... g& — 1 

4. 2a?-3y + 42r. 

^ ... ^6 €;? ,..» ad— he ad— he 

5. (!) ^=0,-, or--, (u) ^ = 2^336, V^z^^' 

x=^ or 2, 
2 or 3. 

G. 45 aud 30 miles per hour. 



(iii) |^~ 



XXXIII. 

1. a'x-^Vy-vd^, 

2. G.aM. J7 - 3 ; L.O.M. (3d7- 2X2^ + 1)(7^ - 1). 

3. (i) J7=0^ or --, (ii) a? = 3, 



(iii){;:I: (^^^Ef 



4. -7, 3, 10. 

2 & a 

6. One mile; half an hour. 
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ANSWERS. 
XXXIV. 



2. 2^ + 1. 

3. (i) 0, (ii) 1, ^^) "i" 



X— s*=5, 



4. (i) *=4tt, (ii) ar=6 or Ii (iii)j*=i2! 

5 (i) a*-4«*-4« + 16=0, 
' (ii) a^-(a+6+c)«»+('*+^+«')^-'''"'*=''' 

e. sjdays. 





XXXV. 


1. 


(i) 0. W ^(ft^ZMT)- 


2. 
3. 


W a + 4Jb' ^"^ 2^^ + 6^-3 



4. (i) (a-^b+cXa + h-cXa-h-^cJa-b'-c). 

(ii) 2m'n(m+w). 

r^=i3or=fc-^, 

6. (i) a?==fc6. (ii) ^ 1 

[y==fc2or=t--^. 



a 



^« = 



(iii) 



ilabc 



2r = 



4/a6c 



6. 56 acres. 



ANSJVEB3, 

XXXVI. 

2. (i) 30(dr-lX^-2Xar-3), (ii) ^-.ft« 

3. (i) .^''-^^ 
(iii) 



a ' 






4. (i) a7=0 or -2db>s/tri^ (ii) . 



C 



5. 136a^-6«-l = 0. 

6. 8«?. 



y=i2i, 

^=17, 
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XXXVII. 

2. aCM. ««+ 3a&-66»; L.O.M. (*- l)8(a?+ 1). 

, a ft a & 

^- "'"2^2' •&-«• 

5. (i) ;»=*«, - or -2ar, 
(ii) «=0 or -6«fe^/-ll, 



(m)< 



63 
a;=l or -, 



47 
1^=2 or -jg. 



2^ 

95 



6. — th of a mile behind^ (the second boat winning). 
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XXXVIIL 

1. (i) O.0J4. 47-y, L.0J4. («-y)(2a?+3y)(3«*+2a?y + ^). 
(ii) G.O.M. a + 2&, L.C.M. (a* -6^X^+26). 

2. (i) 4a«, (ii) ?^. 

3. 1-1+^; a*-.8a26+ 165^-64^=0. 

4. (i) fl?=0, 6 or 6, (ii) «=3i, 

/^^n I"^*^^' /. N (« = 2or3, 

(m) {y=6, (iv) ^ „ ^' 

l^=-7, Jy=3or2. 

6. (i) ;B3-3«»-10a? + 24=0, 
(ii) ;c*-13a?2+36=0, 
(iii) ^-2flwr+a2-&*=0. 

6. 60. 

XXXIX. 

1 i-i -3 

2. (i) 2(«-cXl-a<J), (ii) (^-aX-^-^X^-oft). 

3. G.O.M. ^ + y, L.O.M. {w + y)^(^p* + y2)(^ - y) ; 
G.CM. ^p2+a;+2. 

4- (0 Z-^, (U) ^^ zl > (m) 



(n) {*='"2 *>' *?^J2' 
(^=ds3 or sf6v/-2, 

(iii) aj=l or -^(l«feV^). 
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, r 845 and 3380, 
(1690 and 2535. 



XL. 



3. {x-¥y^'¥z){z-^£ff). 



4. 



3/^- 



^'; ^-(p«-2,)(l4-^).-^(^'=0. 



(ii) l'^^"!' 



5. (i) iC=-aor -&, 

{a?= —a or 6, 
y^-h or a, 
z=a+d or 0. 

6. In 15^, when B has gone twice round exactly. 

XLL 

8 3 1 

1. (i) a^-'{a-\-b-hc)a!^ 'h{ab + bc-hca)a'^ -abc, 



P 9 



(ii) a?*'+a?"y«+y*. • 



6(?+l 



a 



4. (i) ^=3, (ii){ylj; 



(iii) 



/ ab+be^ca . 

/ a? = or 0, 

a 

db + bC'\-ca . 
y = ^ orO, 

cib + bc+ca . 
5f= orO. 



V— '=1 
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5. 24. 

6. The second, in the proportion of 80 : 79. 

XLII. 
1. 12 n/2000, g, ^/3. 

3 m ^ rii) i±^ riii) C^+yX^+y^ 

4. ;tr=4^. 

6. (i) «=24, (u) d?=rT, on) { 

^^ ^* ^ ^ 36' ^^ \y=3 or 4. 

6. 7 acnd 6^ or 6 ^/2 and V^. 

XLIII. 

8d;'+4ayy* 

3. G.O.M. p-\-2q; 

L.o,M. (a?-2)(a?-l)(a?+l)(^+3)(a?+4). 

4. (i) |^/lo; (11)1408, 

(iii) 3N/2+N/f; ^ ( n/2 + n/26). . 



6. (i) «=4orl, (ii) w^7, 

= 2, 3 or --3*/s/3, 
2 or -3t ,^3. 

6. Sherry 40«^ Claret 50^. a dozen. 



(iii) 1^-^' 
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XLIV. 



1. «»-2a?-l. 

2. {2f/—a+a) (y-2a?-a) ; 
L.O.M. (3^ + 2) (a- 1) (4aj«- 1). 

4. (i) ^=ldb2^/2, 

r^-6 ra;=8or2, 

^^ ' U=2or8. 

5. 1296. 

6. (i) aa?* + &M+cM, (ii) a*5*c*, 

Ciii) a4&«+ad«+-^ + -. 

at at 

XLV. 

2. a?*-a^~'+a?3y-i-.y"*, 

4. (i) «=0,49orl96, (ii) a?=l, 

a?=dk4, *3>/2, dbS, ±2^2, 



("*) I y=*3, *2V2, *2, *|n/2. 

5. ^ wins ; 16800 yards. 

6. 2^/15+4^/5+3^/6 + 6^/2; 2+n/^. 

XLVL 
2, a+ft+c— N^a5; o^^ax-d^, 

3.- ws=n»-i; 4*4494. 

... a?»+2^ + 3 
^ ^^^ 2«» + 3a72+a?-l' 
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6. (i) a?=i3 or ±3a/^, (ii) x=^ 
(iii) ^ 3 V-1, 

6. If houni. 

XLVII. 

..1. • 

2. Za^{2a^+Za!+6), 

2^+4 

^- ^'^ :5^3r. (ii) 2\/^r^, (iii) 3+^5. 



4. (i) ^=3, 

a 

2 



(ii)^=^-l*^/5); 



(iii) /^= 625 on, 
' ly = lor625. 

ZLVIII. 
1; 0; 3, 1, j; ar-\ 2a. 

# 

(u) 2V7+4Vli+V6+2v'lO, (iii) VT^. 

* is* 

6- jV«; |(J2+^^). 
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6. (i) a?=-.*7or -4*1, 

3 
\x=^'z or 8k 

(i 

lv=dbi or t^ 

2 



(a?=±2 or ±|V2, 
y=±l or d=-^2, 



(m) ^==fg«, (iv) a?=aT^isoneroot. 



7. a»+&2=A24.;5J^ 



XLIX 



1. a;*-?a;*+ia?*. 

(iii) (^+^)' 

3. G.C.M. «+7; . 

I.C.M. {x + 7) (a?- 2) (« - 5) (a? - 10) (aj« - 7« + 1). 

4. ^(2-1^3); 23 + 6^15. 

(iv) a:=3, -2 or ^*^~^ . 
7. 766 mUes ; 36 and 27 miles per hour rescecUTeli. 



^^6 ANSWERS. 



1. n'»n+l. 

2. (i) 60«j^(a^-^^ 

(ii) (3a?-2)(2^+i)(7^_2). 

3. (i)-3^z3_ 

/..v a>c—hd 4 

4. (2+x/3)(2^3+^5); ahcK 

(ii) ^=0or-|, (iii) af-80r4TV. 

«• {P+I)n, {pq^l)n, (q+l)n. 
7. 40#. a dozea 

LI. 

1. »"•+* - fta a«+— • dj" + 2bc cr^^-* ;»» -c^ tf"+«-4 ^jji, 

2. (i) -^, ffl) 15+2^2 

3» 7-TT7 miles, 

5. (i) «=7, 

(ii) ;»=*llor * /-?5?^ 
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(iii) 



26c 

^= — TT' 

a-ho 



6. 76. 

7. «i(a*+&*)+w(a*-&*)=0. 

LII. 

2. ;ij-a-i^-v-'+r^ s*""'-!^^'- 



3. -J^^- 

4. 7n/2-3. 

6. (i) «*-14aj"+l = 0, 
(ii) 144a?*-26«' + l=0, 

6. (i) a?=6. 

aj=&, 4 or 8±| V-174, 

y=4, 5 or 8^2 V -174, 
(iii) ^=g:. V=^. ^=^' 

* 

7. Original capitalJ2,000,000. 



where 
P 



-^)- 



864 • 
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Ull. 

2. a?- 3. 

I 

^- (i) ^=3 on, (ii^ ^^289 

(ill) /^==0or*2, 
ty=«fc2or0. 

2 ' ~~2 • 

7- 20H'af^r 8 o'clock. 

LIV. 

^ W I, (ii) -^ . 

^- W ^=3, (ii) ^^7^^ 

2 T 

^- ijftandlft. 



2 I6^yj- 5g>-]j 



4NSWERS. 
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/ 



4. (i) 2^/6- n/2. 

(ii) 9^/3 + 3^/6 + 6^/2 + 4, (iii) 1. 

6. (i) a?=3«orr-^^, (ii) i»=*5, 

..... fa?=d=7, 

6. 8 or 9. 

7. 16i and 16 minutes. 

LVI. 

1. 2(a+& + c); 1S§. 

a(2a + 5a?)(2 a + *lx){a + 6a?) 
^* ^(a-ic)(a» + 2aa?+2aj") 

/..N ri»=5or3, 
4. (i) x^% (u) 1^^ 

2 

2 

6. y«=j2(«'-^- 

7. 30x26 yards. 



3 or 5, 



LVII. 



— 2P 



1. «-'-|«-V+^ 



2. (i) 6», (") 3« + l» Ciii) */3-»/2, 
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3. (i) a?=5or-j, (u) a?=*^ 2 



{ats 



(iii) \y=^ 



4. 32 dozen and 80 dozen. 

_ he— ad 

0. -J- , 

c-d 

6. (i) -36, (ii) 6, (iii) 3f; 6iV, 5^, 6 A, ( 
*J, A7 miles an hour; j5 6 miles an hour. 

LVIII. 

* 

8 8 10 2J 

1. a«+2aV~2aV-.6» ; 

3. (i).=i3iori5i. (ii){;::j:j:i 

(iii)C_;'J (iv) ^=--^/6, 
Ky-h% \z=96. 

4. Half past 11. 

5. z=x + 2a^. 

6. 36, 30, 45. 
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LIX. 

2. Q.O.M. (2<i'+3a'&-a&2+58)^j. 

3. (i) ^=19, (ii) ^=?, 

^^ U=3, 4, -6^2^/6, ^'""^ U=4. 

4. 19. 

6. (i) -120, (ii) 2f,2f. 

7. 89f; a fall of I". 



1. 3a-2&; a^-ft*; (3a-26)aj*+(a?-6S5^^ 

2. 4a7»+3a;V-2y», 3 + 4n/^1. 

4. (i) «?=-&, (ii) a?=.l, or ^(-T^nT^). 

49*^/97" 



(iii) fl?= 



8 



6. 4 or 14. When the equation to find n has equal 
roots. 

7. 2 hours. 



142 



ANSWERS. 



2. ^v ; a+6. 



LXI. 



' 3. (i) 07=0, I or -2, 



(ii) 



1^=3 or --, 



(iii) fl?=— 1, — 1 or — IdsA^S, 
,. . ra?= 1 or 6, 
(•^My=llor4. 
4. A goose 4«., a duck 3i9^ a chicken 28, 

6. (i) 68i (ii) ^\ 



(iii) 



481 8 



6 1 



1636' 21' 2 2"*" 10 



7. 2 : 1. 

LXII. 

xsixy 



2. (i) -27^V, (ii) 



4a 



(iii) ^, (iY) ^/6- ^3. 



3. (i) I'^^t^' 



Cii) fl?=7, -lor3±2V2, 



(iii) • 



^ = 



y = 



z = 



2 abc 
ab + bc—ac^ 

2abc 
ac+bc—ab' 





ANSWERS. 


4. ^ . 




6. 1+4-3 + 6- 


; 7; 4. 


7. 64. 
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LXIII. 

1. p' -J!?' -2^ + 1 is^the G.O.M. of the two expressions, 
which must each = 0. 

2. 6(a? + y). 

3. W ,^/^ ..2N > W 



(iii) x^-x-K 
4. (i) ii?=^or -2, 



a?=4, 3, 




-19=feN/3l3 
2 ' 

-19=fV313 



,...v C •»=9, 6, 3, 

("^M 2^=2; 4,6: 

7. Area 60 sq. ft. 
Diagonal 13 ft. 



LXIV. 



2. (i) 0, (ii) 6JQ, (iii) -230, 472 ^/-l. 

6 
2 

(i 



3. (i) fl?=0 or -|, (ii) a?=9V2, 



p=l, 

(iii) <y=-2, 

^;2?=3. 
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6. 3a6*-fl^=2«'- 

7. 600. 

LXV. 

2. (i) 1, Cii) — (5^13^^ 

3. (i) 1; or,ifa=&,2a. 

4. (i) ^=^(5=t'^6r), (U) ^=13. 



( 



j^=:6, 6, 4,3, 

;ii) Jy=2,4,6,8, 

U=4,3,2, 1. 



6. ±3i; 169; 1 : H- ^ 

..N , 2 Hi^ 1 ^ "^^ ; the serfes baa 
6. (i) -lA. W 10-2^ + 6^' 

finite limit. 

(iii) 4(2»-l)-3». 

'7. 460. 

LXVI. 

i. W iy = 3, 



1. 
2. 



(u) a?=i, L -lil*^^- 



(iii) 



ra?=9or3^3, 

{ , 3(V3-1)» 



3. -^/l0(^/2+V3)(4+2^^9 + 3^/3);^/I0-^^/2: 
7. it> Zx^a^ht;; 5 burnt. 
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LXVII. 

3. (i) -S' ^«> * = ^' ^^'^ 
(1^) 1 2/= 1,6. 

6. 66 yds. 



»r 1 ^ ? 
7. ^j 2' 2' 



^* 16 



LXVIII. 



X 



k 



a? =10, 

7, 
3, 



B 



3. B-8284; 9+J6- 

faj=2aor0, 
("i) \y=2aor0. 

,..x 2 , g j^nd 2. 

7. (i) -126, W j2-r 



V^ 
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LXIX. 

1. 2(a'4-6'4-c*-a6-&c-ca). 

2. G.o.M. 3iiJ^-2; 

L.C.M. (^-ii?2-17a?-16)(3^+3^-63:p»+43;i?* + 34« 

47= 2, 



3. (i) iL X ( 
(m) «=a*y^^i . 



... (x=Q or a, 
\y = b or 0, 



4. 24 shillings^ 40 florins, 56 half<^rowns. 



7. 2, 3, 4, 6, 12. 



LXX. 



1. — i^-arp*-^; ±0?. 



2. (i) 



2y* a? 

.. 2(1 +a?*) 



i 



^ 



(ii) 2a^ + 2y;2f+2;2ra?— a^'-g^' 



3. (i)^=4(3W5), (ii){^:5t 



a? = y = ;2r=--=fc^L_ , or 



(iii) . 



XzuOjCt^ 



c^-a" 



y=a, 



a 
a 



, a, 



/ z= , a, a. 

\ a 
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6. 3 ways. 

7. 8^ miles, 9{ miles, 71^ miles. 

LXXI. 

1. a{a^-ay-{-y'^)-h{y'^-¥yz'¥iiF)--c{x'^-\-xz-z^)\ 
-146. 

2. aj' + (2m-3)a7-6m. 

3. ^n/2 + 3n/3; |(n/2"+V6). 

4. (i)^ = 8, (ii)(^ = lH4,(7^^3)«, 

ly=4,144, (7=fV73)", 
ix= 6, 

(iii) y=14, 

(;2?=12. 

6. 45. 

7. 6, ±4,31, =*^2i*,2Tf^- 

8. 6. 

LXXIL 

4y+4(2/*-l)i»-4^V' 
2. Q.C.M. iP-4; L.O.M. 12^2(^_^)(-p_2a)(^ + 2a). 

3. (i).=iA. .(ii){;:;3'; (iii)g:i 

4. ^ in 462, B in 231, C in 115^ days. . 

7. (i) 301, (ii) -10^, (iii) 14f, 14i; 2|,3,4,6. 

|l5l33' [14|33- 



V!i— "*. 
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LXXIII. 

1. (i) a?, (ii) a^, (iii) 2. 

2. (i) a?=± V ^'+^» 

r^-4,2,3=i=V^, 
^"^ ly=2,4, 3tn/-13. 

3. 288 and 224. 

4. (i) (2 + n/3X2 n/3 + n/6), 

,j.x (n^-I- \/3)(n/3"+ \/5 )(V5'+\/2)( n/2+ n/s"- 



n/5)« 



24 

6. (6+^)', (6+ii?)«-26^, {h+xf-2{r-\)hx 

7. 3360; 75600. 

8. 243a«-810a*6^+ 1080a36-720a'&3 + 240a&*-326*. 

l+r:iC'+-a?*-l iC^H a^-^- 

3 9 81 243 



LXXIV. 



1. 



(a?+a)"*(a?+6)"' 

2 7^-2y 

3. (i) a?=a, or - 






(ii) ;c = ^ 



1 
2' 



^=4,3,i(l7±N/-239), 



(iii)-^ 



y=3,4,|(l7=FN/-239), 
,y=5, -6. 



4. 124. 



\.*xo 






6. (i) 

6436. 

7. - 128 ' 






o, 2 mittote^ 









2. (« 



5 
[aj = 7, ^> 



3. W 12'*' 
g. 496; l«5. 



nof..5».4^^2/^' 2rn^ 



^792.5' 
8. 40235; 



7. 



LXXVI. 



2. *V+2J' ^a,4' * 
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3. (i)a; = 7or3,V (j.^ j*=Oor «-6 

^ ' ***' ^ ^ ly= -a or -6, 

(iii) d?=0or2, (iy) a?=4, y=l, 

4. ^ sold 4 quarters at 42s^ B sold 8 at 50«. 
6. ii?=4. 

6. 2i -i,^, ; (i)0, (ii)lf?|,lf, (iii) 

7. 666280; 56440. 

8. 142; its square is 32314. 

LXXVII. 

1. {x - 2){x - \){x + IX^P + 3)(ic + 4). 

2. (i) a?=0, a, or -ja±N/<?^iG5+16 |, 

(ii) x=a or oo, (iii) d?=2, y=3, ;2?=4. 

3. The ratio \ + x \ l-x. In 240, 180, and 14 
respectively. 

4. a«-*'.c^-« = 6^-''. 

5. 66. 

6. ic^ + 6a?'y + 16;i?V^ + 204;'y'+16a?^2/* + 6^ + 2^ 

(3.C)-* + 8 (3^)-»y + 40 (3a?)- V + 160 (3^)"^ + 560 (3a:; 

2099520 a'^fts ; — . 

lb 

7. 85 in the denary scale. 

8. A wins; he gains 5 shillings, and runs 341 
Greatest area 84' square yards. 
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LXXVIII. 



2. (i) 0, (ii) f . 



a?==fc6, ±4 n/-!, ±on/2, or ±jr\/-62, 



3. (i)^ 



y==fc4, ±6 V-1, ±1n/62, or ±^n/^, 



ii) ^=(|)*(36-a')*. 



( 



4. (i) 6=0, (ii) a and c of opposite signs, (iii) a and 
* of same sign, h n^ative. (ii) a and c of same sign, b 
positiye. In equation (i) ootn roots negative, in (ii) roots 
bqoal in magnitude, but of opposite sign. 

5. 34; any two consecutive digits of which the second 
is the greater up to 89. 

7. w = 10. 

8. 1 - \6x + ma^- 270aj8 +405a?* - 243aH^ ; 
l+9a? + 54aj8 + 270^; 

l + i» + 2a^+^a;»; 9-949. 
o 



LXXIX. 

3. (i) a?=0, (ii) a?=Oora, (iii) ic=14,y 
z^-420. 

4. 4. 

7. 363; 113; 43461; 207. 

8. 2^ miles. 



-349, 
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LXXX. 

. 1 i I i 1 1 

... 16^(150? + 2) .... x-Zy 

.... «^+6* 



(iii)- 



a* + 6** 



3. (i)^=Oor -3=fcN/-7 



4 



(ii) 



/" K o^ -15±7V-15 
a?=6, 3 or 

8 

y=3, 6 or g 



4. n/6+n/3-2V2-1; \^6(l=t=N/6). 

5. (i) 0, (u) 4^^,4i, (iii) 2. 

7. l-a?-3aj»-13a?8-66a?*; 

|2n + l |2»+1 

(-1)- L==-a*'+W, (-i)»+i L====-a»-^--+^. 
|n ;n + l ' ^ ^ [n |n+l 

8. 19 oxen, 1 sheep, 80 ducks; one solution. 

LXXXI. 

2. (i) ii?=Oor ±n/^^, (ii) ii?=17,y=ll. 

3. (l-a*)2(l + a*); «= -^. 

-^. The mean distances are as P' : p*. 
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6. 1, 2, 2', 2*, 2», 27, 2», 2^^ ; 15n. 

7. ;£61. 1*. 0^. 

8. 18. 

LXXXIL 

1. p-q. 

2. 15V3; (i)3V6"+V2, (ii) 2(a+V^^=^. 

3. (i) ii?=Oor =tV3^ 

4. ^ gives 11 sixpences, and receives 2 fourpenny 
pieces. 

8. Ci) 1+4^+32^ + J28^, 

^"^ 16 16"^ 128 "^256' 

(iii) l+;p + 3«"+ll^; 494609. 

LXXXIII. 

1. a : 6=2 : 6; <? : (^=3 : 4 or 1 : 2. 

2. (i) a?=s , 

(ii)^=y=0D, ^=_y=A(l±3V^). 

3. af = ^n±N/l+4w-4n2y 

4. (r8 + r^)*. 

6. w=16, r=6. 

7. 5/12; 814; 4l5t%%. 
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LXXXIV. 

34^-6^ + 2 ' ' x^-x^y^-v^z^-l 



a 



y 

{x-¥y){y-¥z){z+x) 



x-\-y+z 

5. 2880. 

7 1 « -« 

6. a«+6a^^"^ + 21a^i» ^ -^ 56a^x-^+.,. 



^ r^ A 243 

7. (i) x=0 or - —^y 

(u) fl?=-l±V7or --1±V23, 

(iii) ^-±1^3i ^^,y=^l^5:L^^. 

8. ^1000. » 

LXXXV. 

1. x^-hy^+z^-a^y^-y^z^-zK^; 
X \ y 

-1±V5 
3. (i) a?= -2, (ii) x= -1 or , 

(iii) ii?==t4. 

5. (i)674, (ii)iV(-'>""'{2^l^-^2xl^^^^ 

6, 30. 
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8. If the weights are placed in the same scale, the 
number required will be 9, for 

LXXXVI. 

1. nfi-af^, 

4 

3. (i) ii?=--, (ii) d?=y=Oor 2a, 

(iii) ^= 1, y = 1, ;2f rx 3, and three other solutions. 

« 

4. 167. 

6. (i) -15, (ii)370; f|, y, f • 

6. y;2?=42, J2f=14. 
|13 

a 2062i yards. 

LXXXVII. 

3. (i) ^=-j^, (ii)^=4,y=4. 



5. 1; ±(a«-&«); 3, 6, 12, or -9, 18, -36,. 

g Jl?_ 10.13.16...(3r + 7) 

• Ills' (-3r[r 

7. 32-65 ; 2636 ; 16646; 

8. '^171 feet. 

LXXXVIII. 

1. (i) €^x~ * - 1 + a'M , (ii) V7 - 2. 
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ANSWERS. 



3. (i) ar=8, ( 






(Ml) i 



6 or -2.3*. 
4. 26. 

6. S*+S,*^Si{St+S^. 
[18 



6. 10; 



18|10 



7. l + |^+|^+g^+g«»+ 



LXXXIX 



I !• 

' ;^ 

■ i' 

■ iS 



a* 

- / 8\ ' 
2. (i) a?=2*»or ( - 3 K 



1 1 

X ■= — ox — - . 

3 8' 

(11) ^ y = -or-^, 
1 1 



lull iHli'li^li ii?l£ 

- , 4a? 8aj* 68aj8 176^* 

^' ^'*"35 + 9a»'*"8l^^243a*^ ' 

2n 



* •''^ [^nT 1^"*"^ * 
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7. The equation to determine w is (1 + r)" = 101. 

8. 12 days; 780 miles. 



XC. 



2. -|L-26V. 



3. (i) \y^^^ (ii)^ = l, ~4or— 2— 
ra?=l, 2, 



y=2, 3, 
^=2, 1. 



4. 1020 yards. 

5. 2 : 3 : 4 ; 2 : 3 : 4. 

6. (1) -129; (ii) 9|f, lOj; 6,4,3. 

7. 323010*22102; 129^^98. 

8. 28 feet. 

XCI. 

1. G.CM. iF+9; L.O.M. {a^-^lXx-lXx-k-lf. 

a«+d«+c2-2ad-2dc-2ca 

3. (i) -1 or ::AJ^^; (ii)^=-^, 






C 

6. 480. 

7. If r is of the form 4m the coefficient is 

1 .3.5 (2^-1) 1 
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if of theform4f+l, 

1.3.5 (2«-l) 1 



[*.2' «*•+*' 

if of the form 4*- 1 or 4*+2, 0. 

8. In scale 4 the square root is 1*1 OS. 

XCII. 
1. (a&'-a^)(a-aO + (&-&0'=0. 



±6, 
±1. 



(iii) 



a?= =t 



2^ 



o6cri j. i\ 

4. Pay £6, and receire 28 dollars. 

6. 9 and 25. 

7. 1260; 1685^ 562. 

8. The second ( =2 ) • 

XCIII. 

=2,3, 




ANSWERS. 
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3. X must not lie between — 



n/2 + 1 



and 



V2-1 



(2*3» 2«*3»'^2»*37 2**3«t2'»-3« 

2«- 34 + 27-3* 28*3*"^28'3)* 



7. 



120 



222' 
8. £1200. 

1. When n is odd. 

1 

2' 



XCIV. 



ii?==t 



2. (i) 



I. 



y==t3or =fc-, 



(ii) ^=-ga, 



(iii) 



fii? = 5, 13, 
y=6, 7,^(5 ±^/3T43), 

^^=7, 6,|(5tn/-143). 

3. a» + 63+c3+a5c=0ora' + 6» + c»-3a&c=0. 

/32 (29 



6. 



[8|24' [£[24* 



6. 2+f. 
8. 44 feet. 

XCV. 

I. (i) {a-¥h-c-d){a-h-c+d), 
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ANSWERS. 



2. (i)8, (a)2-V3r; 
3 



14 U 1 U f 1 IS 14 

«-3«.6' + 3«.6'- -3^.6«+68. 



3.' (i) x=^\, (ii)^ = fL^', 
m) «=2,-or-. 

n/2 V2 

8. -4'flrate : 5'srate :; ^ + ^ : ^ + <'-2! 



XCVI. 



2. 



1 2".a?2-i 



3. (i) «=4, (u) -^ '^ 

(y=0, 2or -1 



1-^ l^a;«" 

ri:\ r^=0, 2 or -1± n/s, 

=fV3. 

6. w=ll; w=ll, r=7. 

7. {p-hiy-p^; 9-9966. 

8. The proportions of silver to copper are 57 : 7 in th( 
first coin, 1 : 7 in the second. 



1. (i) 



4?» 



2-«2' 



XCVII. 

(ii) 1. 



2. (i) ^=|/i(a+6)J=,ya«+6a6 + 6'j, 



(ii) i 



3+ k/5 _ 1+ ^5 

^--^— or— ^— , 

1+ ^/5 3+ n/5 
y = — ~- or ^ 



2 " 2 



ANSWERS, 
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3. 270 miles ; 9 miles per hour. 

6. (a'ai + j8')8i-f/yi)3(l+XaH-ft)8 + i7) 

-S2(Xa4.ftj3+j7)=0. 

6. -f ;.=2. 

8. 280;z;^, which is the greatest term when x=Z, The 
ighth. 

XCVIII. 

2. (i) -J^-f±^ (ii) J(^-lX^/5-72). 



3. (i) J7=2, (ii) 4:=±lor 



-3±V5 



2 



(iii) 



x=^^y ±3 or 7(± \/38± n/670), 

4 



E>'.^ 



2^= ±3, ±5 or - (± V38t \/670). 



4. The second is the greater. 
6. n (2w3 -I- 8»2 + 7» - 2), 

[26 [16 



6. 



7- £ 



(|13)»' [3113 • 
-4r 



a + r 
8. 13 and 43. 



; ^375. 



XCIX. 



X. 



o" 



y 



2. «^=(-ir> ^=(,-2rr 



Vl 
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(ii) x=A, -lor|(l±\/-7), 



iii) \ 



I j?=±l, =fc2, ± V ^.^/ll±^/-65, 



(iii) 



[y=4,3,^(7±V-66). 



7. l+3;i? + 6a7'+... + (2w-l).i;"-^ 

■*■ (1-^)2 

8. 42 miles per hour, and 30 miles per hour. 



C. 



2. y=5. 

3. (i) x^ 



24' 



(ii) x= —4i is one root, 

(x = ^ f 3o-a2±a n/3 V23 + 6a-o*j , 

= ^(««-3a); 



V4r = « 
97. 






5 2 
24' 9 



; 00. 



63' 6'* 
8. 1 large, 3 small burners. 



CAMBRIDGE: PRINTED AT THE \3HWTOa\TC WlSa. 



16, BEDFORD STREET, .COVENT GARDEN, W.C. 

Ionian an2r Camlrribge. 



MACMILLAN AND CO.'S 



DESCRIPTIVE CATALOGUE OP 



CAMBRIDGE CLASS BOOKS. 



Ihe Works in this Series of Cambridge Class-Books for 
THE TTSE OF ScHooLS AiTD COLLEGES, which hwe been 
. issued at intervals during the last ten t/ears, are intended 
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The volumes of this Series of Elementary School Clars Books atv 
handsomely printed in a form that^ it is hoped, will assist the yomg 
student as much as clearness of type and distinctness of arrangemetU 
can effect. They are published at a moderate price to ensure an eah 
tensive sale in the Schools of the United Kingdom and the Colonies, 

1. EUCLID FOR COLLEGES AND SCHOOLS. 

By I. TODHUNTER, M.A,, F.R.S., Fellow and Principal Mathematicil 
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2. ALGEBRA FOR BEGINNERS. 

By I. TODHUNTER, M,A., F.B.8. 18mo. 2«. 6rf. 
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By BARNARD SMITH, M.A., late FeUow of St. Peter's Colleg6, Cam- 
bridge. Parts I. and II. are now ready. 18mo. limp cloth, price lOcf. eadL 

4. AN ELEMENTARY LATIN GRAMMAR. 

By H. J. ROBY, M.A., Under Master of Dulwich College Upper Sehod, 
late Fellow and Classical Lecturer of St. John's College, Cambri^pe. ISmo. 
Is. M. 

5. MYTHOLOGY FOR LATIN VERSIFICATION. 

A Brief Sketch of the Fables of the Ancients, prepared to be rendered into 
Latin Verse for Schools. By F. HODGSON, B.D., late Provost of Eton 
CoUege. New £dUioft. Revised by F. C. HODGSON, M.A., Fellow of 
King's College, Cambridge. 18mo. 3«. 

6. A LATIN GRADUAL FOR BEGINNERS. 

A First Latin Construing Book. By EDWARD THRING, MJL, Head 
Master of Uppingham School. 18mo. 2s. 6d, 

7. SHAKESPEARE'S TEMPEST. 

The Text taken from "The Cambridge Shakespeare." With Gloasarial and 
Explanatory Notes. By the Rev. J. M. Jephbon. 18mo. cloth, 35. Bd, 

8. LESSONS IN ELEMENTARY BOTANY. 

The Part on Systematic Botany based upon Material left in Manuscript by thf 
late Pi-ofessor HENSLOW. With nearly Two Hundred UlustrationB. By 
DANIEL OLIVER, F.R.S., F-L.S., Keeper of the Herbarium and Library d 
the Royal Gardens, Kew, and Professor of Botany in University C(dQigib 
London. 18mo. cloth. 4«. 6d. 

9. AN ELEMENTARY HISTORY OF THE BOOK 01 

COMMON PRAYER. By FRANCIS PROCTER, M.A., Vicar of Witton, 
Norfolk, late Fellow of St. Catharine's College, Cambridge. 18mo. 2s, ML 

10. THE BIBLE tN THE CHURCH. 

A Popular Account of the Collection and Reception of the Holy Scriptares ia 
the Christian Churches. ByBROOKE F0S8 WESTCOTT,M.A., ISmo. 4».6A 

11. THE BIBLE WORD BOOK. 

A Glossary of Old English Bible Words. By J. EASTWOOD, M.A., of St 
John's College, and W. ALDIS WRIGHT, M.A., Trinity College, Cambridge. 

[In the Press 

12. A BRIEF BIOGRAPHICAL DICTIONARY FOR THE 

USE OF SCHOOLS. By the Rev. CHARLES HOLE. [In the Jress 

13. LESSONS IN ELEMENTARY PHY^lOliOOTi:. 

With nameroua Illustrations. By T. H. HCXUE.^, 'S A.^., ^ToiteaaKst < 
Natural History in the Government School otMmeft. VNcarly Read.>|,\nY^' 



u 



AMBEIDGE CLASS BOOKS 
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SCHOOLS AND COLLEGES. 



WOBKS by the Bev. BABNABD SMITH, M.A. 

Fellow of St. Peter's College, Cambridge. 

1. 

ithmetic & Algebra 



heir Principles and Applications. 

h numeroits Examples^ systemat- 
ically arranged, 

th Edit. 696 pp. (1863).* Cr. 8vo. 
ongly bound in cloth. 10». 6^. 

first edition of this work was published 

1854. It was primarily intended for 

e use of students at the Universities, 

d. for Schools which prepare for the 

liversities. It has however been found 

meet the re<^uirements of a much 

pger class, and is now extensively used 

SchooU and Colleges both at home and 

the Colonies. It has also been found 

great service for students preparing 

r the Middle-Class and Civil and 

XLITAST SeAVICE EXAMINATIONS, from 

e care that has been taken to elucidate 
e principles of all the Rules. Testi- 
ony of its excellence has been borne by 
me of the highest practical and theo- 
tical authorities ; of which the follow- 
g from the late DEAN PEACOCK may 
\ taken as a specimen : 

Mr. Smith's Work is a most useful 
Ucation. The Bules are stated with 
tt clearness. The Examples are well 
3ted and worked out with just suffl- 
t detail without being encumbered by 
minute explanations ; and there pre- 
B throughout it that just proportion of 
try and practice, which is the crown- 
excellence of an elementary work.'* 



2. Arithmetic 

For the Use of Schools, 
^ew Edition (1862) 348 pp 



3. Key to the Arithmetic, con- 
taining Solutions to all the Ques- 
tions in the latest Edition. Gr. 8yo. 
cloth. 392 pp. Third Edit. Ss. ed. 

To meet a widely expressed wish, the 
ARITHMETIC was published separately 
from the larger work in 1854, with so 
much alteration as was necessary to make 
it quite independent of the ALGEBRA. It 
has now a very large sale in all classes of 
Schools at home and in the Colonies. A 
copious collection of Examples, under 
each rule, has been embodied m the work 
in a systematic order, and a Collection of 
Miscellaneous Papers in all branches of 
Arithmetic is appended to the book. 

4. Exercises in Arith- 
metic. 104 pp. Cr. 8vo. (1860) 

2s. Or with Answers, 2s. 6d. 
Also sold separately in 2 Parts 
Is. each. Answers , 6d. 

These EXERCISES have been published 
in order to give the pupil examples in 
every rule of Arithmetic. The greater 
number have been carefully compiled 
from the latest University and School 
Examination Papers. 

5. School Class Book of 

.Arithmetic. 

1864. 124 pp. Part I. to the end 
of Compound Division. 18mo. 
limp clolJi. lOd. — Part II. 104 pp. 
containing Fractions, Decimals, 
Subtraction of Square and Cube 
Boot. 18mo. limp cloth. 10<^. 
— Part III. will contain Kule 
of Three, Interest. &c. 



The School Class Book of Arithmetic^ 
published at the request of many School- 
masters, MvA Oc\'fc^\S!»^s?B.^s^Vst'^'fiS»ssQaak. 
and 'EVemcoXars "S»«3anRk\A, ^a^.^'^J^;^ 
wn 8ro. strongly bound in clotii,\P^^^«l^^^^^^;S\*=iSw^^ 
. ft/. Answe^'to aU the Que6l\t%x^'^;\^tl^^^^^ 



4 CAMBBIJDGE CLASS BOOKS 

WOBKS by ISAAC TODHXTNTEB, SCA. F.B.& 

Follow and Prinolpal Mathematical Lecturer of St. John's College, Cambridge. 



1. Algebra. 

For the Use of Colleges and Schools, 

Third Edition. 642 pp. (1862). 
Strongly bound in cloth. Is. 6d, 

This work contains all the propositions 
which are usuallv included in el^nentary 
treatises on Algebra, and a large number 
of Examples for Mtercise, The author 
has sought to render the work easily in- 
telligrible to students without impairing the 
accuracy of the demonstrations, or con- 
tracting the limits of the subject. The 
Examples have been selected with a yiew 
to illustrate every part of the subject, and 
as the number of them is about Sixteen 
hundred and Jijty, it is hoped they will 
supply ample exercise for the student. 
Each set of Examples has been carefully 
arranged, commencing with very simple 
exercises, and proceeding gradually to 
those which are less obvious. 



2. Plane Trigonometry 

For Schools and Colleges, 

2nd Edit. 279 pp. (1860). Cm.8vo. 
Strongly bound in cloth. 6s. 

The design of this work has been to ren- 
der the subject intelligible to beginners, 
and at the same time to afford the student 
the opportunity of obtaining aU the infor- 
mation which he will require on this branch 
of Mathematics. Each chapter is followed 
by a set of Examples; those which are 
entitled Miscellaneous JExampleSy together 
with a few in some of the other sets, may 
be advantageously reserved bv the student 
for exercise after he has made some pro- 
gress in the subject. As the Text and Ex- 
amples have been tested by considerable 
experience in teaching, the hope is enter- 
tained that they will be suitable for impart- 
ing a sound and comprehensive knowledge 
of Plane Tngonomeiry. together with 
readincaa in the application of this know- 
ledge to the solution of problems. In the 
nr^t^^J^^^^'^ ^e JWnts '^or the Bolution 
oarmseS^""^^^ iiwre been conBideiably 



8. Spherical Trigonometiy* 

For the Use of Colleges and SehedU, 

132 pp. Crown 8yo. Second Edit 
enlarged. (1863). 4«. ed. 

This work is oonstmcted on the nw 
plan as the IVeatise on Plans DrigsHh 
metrtft to which it is intended as a seqatL 



1 



Considerable labour has been 
on the text in order to render it ooo^n* 
hensive and accurate, and the TH'^^^'rH 
which have been chiefly selected troai tM* 
versity and College Papers, have all bM 
careftiUy verified. 

The Elements of EuoUd 

For the Use of Schools and CUZtfA 

CoMPaisiHo THs FiBST Six Books sM 
Portions of thx Eucvjcmtu, *M 
Twelfth Books, with NotUi At- 

PKNDIX, AND ExSnCISES. 

384 pp. ISmo.honnd. (1862). S«. 6i 

As the Elements of Euclid are iisiiill^ ' 
placed in the hands of young stadents, n 
18 important to exhibit the worii in soA 
a form as will assist them in overoomisg 
the difficulties which they experience on 
their first introduction to p r oe ca e e B of con- 
tinuous argument. No method appears to 
be so useful as that of breaking up tlw 
demonstrations into their conatltaent ptrti, 
and this plan has been adopted in the 
present edition. Each distinct an eKtk m is 
the argument begins a new line ; nd at 
the end of the lines are placed the ntiu s mr f 
references to the preceding prindplM on 
which the assertions depend. Hio longer 
propositions are distributed into nbordi- 
nate parts, which are distangaiihed by 
breaks at the beginning of the Bnet. The 
Notes are intended to indicate and explain 
the principal difficulties, and to supply the 
most important inferences -which can be 
drawn from the propositions. The work 
finishes with a collection of Six hundred 
and twenty-Jive ExerdseSy which have been 
selected prmcipally from Cambridge Ex- 
amination papers and have been tested \ff 
long experience. As far as possible they , 
are arronRcd in order of difiiculty. The . 
'Plgwceft wm >» to^xni^Xo \)ft \ax^ and dii- 

MTV, «oX^[\»X^«1 «X^V!i%v:«Qi£>£BL>OBnBatti 
ate cannft^!imm\ii>i2aft wct«s^aafi&i&%Ma 



FOB SCHOOLS AND COLLEGES. 



OBKS by ISAAC TODHXTNTEB, K.A., P.It.S.— eonftnued. 



5. 

e Integral Calculus 

And its Applications. 

With numerous Examples. 

>ond Edition. 342 pp. (1862). 
Crown 8vo. cloth. 10«. 6d. 

-writing the present Treatise on the 
fral Calculus, the object has been to 
ace a work at once elementary and 
»lete — adapted for the use of beginners, 
sufficient for the wants of advanced 
snts. In the selection of the propo- 
18, and in the mode of establishing 
I, the author has endeavoured to ex- 

ftilly and clearly the principles of 
lubject, and to illustrate all their most 
krtant results. In order that the stu- 

may find in the volume all that he 
Ires, a large collection of Examples 
3xercise has been appended to the 
rent chapters. 

Analytical Statics. 

With numerous Examples. 
Kmd Edition. 330 pp. (1858). 
Crown Syo. cloth. lOs. 6d. 

this work will be found all the pro- 
tons which usually appear in treatises 
Theoretical Statics. To the different 
iters Examples are appended, which 
> Iwen selected principally from the 
rarsity and College Exammation Fa- 
; these will furnish ample exercise in 
application of the principles of the 
ect. 

7. EXAMPLES OF 

nalytical Geometry 
r Three Dimensions. 

^p. (1868). Cm. 8vo. cloth, is. 

collection of examples in illustration 
nalytical Geometry of Three Dimen- 
s luw long been required both by 
eatt and teachers, and the present 
: i9 publiahed with the yiew of sup- 
f the want. 



8. The 

Differential Calculiis. 

With numerous Examples. 

Third Edition, 398 pp. (1860). 

Crown 8vo. cloth, 10«. 6rf. 

This work is intended to exhibit a com- 

{)rehensiye view of the Differential Calcu- 
us on the method of Limits. In the more 
elementary portions, explanations have 
been given in considerable detail, with 
the hope that a reader who is without the 
assistance of a tutor may be enabled to ac- 
quire a competent acquaintance with the 
subject. More than one investigation of 
a tiieorem has been frequently given, 
because it is believed that the student de- 
rives advantage from viewing the same 
proposition under different aspects, and 
that in order to succeed in the examina- 
tions which he may have to undergo, he 
should be prepared for a considerable va- 
riety in the order of arranging the several 
branches of the subject, and ror a corres- 
ponding variety in the mode of demonstra- 
tion. 



9. Plane Co-Ordinate 
Geometry 

AS APPLIED TO THE STRAIGHT LINE 

AND THE CONIC SECTIONS. 

With numerous Examples. 

Third and Cheaper Edition. 

Cm. 8vo.cL 326 pp. (1862). Is.^d. 

This Treatise exhibits the subject in a 
simple manner for the benefit of beginners, 
and at the same time includes in one 
volume all that students usually require. 
The Examples at the end of each chapter 
will, it is hoped, furnish sufficient exercise, 
as they have been carefully selected with 
the view of illustrating tne most impor- 
tant points, and have been tested by re- 
peated experience with pupils. In con- 
sequence of the demand for the work 
proving much ^^atet \X^ais\. \iSh$k. \«ses^ 
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By ISAAC TODHUNTEBy M.A. 
10. 

AN ELEMENTARY TREATISE ON THE 

Theory of Equations. 

With a Collection of JExamplea. 

Crown 8vo. cloth. 279 pp. (1861). 
Is. ed. 

This treatise contains all the proposi- 
tions which arc usually included in ele- 
mentary treatises on the Theory of Equa- 
tions, together with a collection of Ex- 
amples for exercise. This work may in 
fact he regarded as a sequel to that on 
Algehra hy the same writer, and accord- 
ingly the student has occasionally heen 
referred to the treatise on Algebra for pre- 
liminary information on some topics here 
discussed. The work includes three 
chapters on Determinants. 

11. 

History of the Progress 
of the 

Calculus of Variations 

During the Nineteenth Century. 
Svo. cloth. 632 pp. (1861). 12& 

It is of importance that those who wish 
to cultivate any subject may be able to 
ascertain what results have already been 
obtained, and thus reserve their strong^ 
for difl&culties which have not yet been 
conquered. The Author has endeavoured 
in this work to ascertain distinctly what 
has been effected in the Progress of the 
Calculus, and to form some estimate of 
the manner in which it has been effected. 

12. 

Algebra for Beginners. 

18mo. cloth, 264 pp. (1863). 2«. 6i- 

Great paina bare been taken to render 

this work intelligible to young students 

i>y the use ot simple language and ^y \ 

«gpfoo« explanations. In accordance' 

JJ«a me i«coznmendation of teachers, the 

■•*««l«es for exerciae are Tery numeroixB, 



By J. H, PRATT, M,A. 

Archdeacon of Calcntta, late Fdlowi 
Gonville and Caius Ck>llege, nmnhn^jy 

A Treatise on 
Attractions, 

Za Flacks Functions, and the B§it 
of the Earth. 

Second Edition. Crown Svo. 126 p 
(1861). Cloth. 6«. ^ 

In the present Treatise the anther 1 
endeavoured to supply the want of am 
on a subject of great importance and 14 
interest— La Place's Coefficients andFv 
tions and the calculation of the FigiVB 
the Earth by means of his remarkable n 
lysis. No student of the hij^her hmid 
of Physical Astronomy should he * g«««— 
of La Place's analysis and its result-^ 
calculus," says Airy, " the most sbund 
in its nature and the most po-werftda 
application that has ever appeared." 

Theory of Errors d 
Observations 

And the Combination of Observttioi 

By G. B. AIBT, J£.A, 

Astronomer HoyaL 

103 pp. (1861). Crown 8yo. 6«. 6 

In order to spare astronomcn and t 
servers in natural philosophy the oonliui 
and loss of time which are prodnoedl 
referring to the ordinal^ treatises 8 
bracing both branches of ProbahUitieafl 
author has thought it desirable toii 
up this work, relating only to Enoii 
Observation, and to the rules doinV 
from the consideration of these Errofiil 
the Combination of the Results of Otal 
vations. The Author has thus also ti 
advantage of entering somewhat m 
fully into several points of interest tofl 
observer, than can possibly be done ii 
General Theory of Probabilities, 

AN ELEMENTARY TREATISE tf 

The Planetary Theory 

'WITB. Jl COIXECnON OP PBOBLBi 
B« C. H. H. CSR^ET^IR^ ^j^ 
Scho\ax ol «^.. 3c}D2a!%OJ^»^^ ^^wsaS^ 



FOR SCHOOLS AND COLLEGES. 



ORGE BOOLE, D.C.L., F.R.8. 

)T of Mathematics in the Queen's 
University, Ireland. 

Tential Equations 

(1859). Cm. 8vo. cloth. 14*. 

Author has endeavoured in this 
to convey as complete an account 
resent state of knowledge on the 
of Differential Equations as was 
at with the idea of a work in- 
primarily, for elementary instruc- 
lie object has been first of all to 
e wants of those who had no pre- 
•quaintance with the subject, and 
. quite to disappoint others who 
eek for more advanced informa- 
he earlier sections of each chapter 
that kind of matter which has 
been thought suitable for the 
r, while the latter ones are devoted 
3 an account of recent discovery, 
e discussion of such deeper ques- 
principle as are likely to present 
ees to the reflective student in con- 
with the methods and processes 
revious course. 

The Calculus of 
nite Differences. 

u (I860). Crown 8vo. cloth. 
10*. 6^. 

is work particular attention has 
id to the connexion of the methods 
jse of the Differential Calculus— a 
on which in some instances in- 
tar more than a merely formal 
. The work is in some measure 
i as a sequel to the Author's Trea- 
Differential Equations, and it has 
oaposed on the same plan. 



^mentary Statics. 

Rev, GEORGE RAWLINSON^ 

Elphin- 



By P. G, TAITt M.A., and 

W. J. STEELE, B.A. 

Late Fellows of St. Peter's Coll. Camb. 

Dynamics of a Particle. 

With numerous Examples. 
304 pp. (1856). Cr. 8vo.cl. 10«. 6rf. 

In this Treatise will be found all the 
ordinary propositions connected with the 
Dynamics of Particles which can be con- 
veniently deduced without the use of 
D'Alembert's Principles. Throughout tho 
book will be found a number of illus- 
trative Examples introduced in the text, 
and for the most part completelv worked 
out ; others, with occasional solutions or 
hints to assist the student are appended to 
each Chapter. 

— 4 

By the Rev. G. F. CHILDE, M.A. 

Mathematical Professor in the South 
African College. 

Singrular Properties of 
the Ellipsoid 

And Associated Surfaces of the Nth 
Degree. 

162 pp. (1861). 8vo. boards. 10«. 6<f. 

As the title of this volume indicates, 
its o^ect is to develope peculiarities in 
the Ellipsoid; and further, to establish 
analogous properties in unlimited con- 
genenc series of which this remarkable 
surfiEtce is a constituent. 



)r of Applied Sciences, 
stone Coll., Bombay. 

Jy the Rev. E. STURGES, M.A. 

stOT of Eencott, Oxfordshire. 



By J. B. PHEARf M.A. 

Fellow and late Mathematical Lecturer of 
Clare College. 

Elementary Hydrostatics 

JTith numerous Examples and 
Solutions. 

Third Edition. 156 pp. (1863). 
Crown 8vo. cloth. 6s. M, 



" An excellent Introductory Book. The 
definitions are very clear ; the descriptions 
and explanations are sufficiently fall and 
intelli^ble ; the investigations are simple 

p.; i»bo. bm. 8vo. ci. 48. 6<t- U^^ v» ^tCmL^:^— ^^q^jvkb^ -^^-ots.kw ^-^ 

work is published under the aTi-\EiTaMCKt\a«. , .. k-^ ^^««^5iS8»^'«s 

or H. M. Secretary of State iox\ 'Y:\iift^E^^«^,'i«^«^^^i^^^^ ^ 
oae in the Government Bchoola \ wAutVoiwi \» «St v:^^ «»»hs^^ 
gea in India. \ at \Xie civ^. o^ \Jaft\»o««- 



CAMBBWGE CLASS BOOKS 



By Ste. B. PASKmsOf, BJ}. 



1. ElemeiLtary Treatise 
on UechiLtiics. 



With a CoOfetim of 



The Anthor bu esdnTinind to Tender 
tiia uiuiLut TotDme mitaUe u « Manul 
fOT tha lanlor gUbmi is Unini^tle* ud 
the hig&er iilmm In Behoolt. WUb thia 
objMt time bare b«n Inolnded in It thou 
poRlDiii of theontleal Hcc)uuilcs vhloh 
Ma t>< oomenientlr inmtlgated without 
the nfflerenllil Calndus, and wilh one 
or tvo short exoejillcnu the Atndent la not 
pneiuned to reqnlrt > knoirledi^e o[ an; 
hruabn at MathemnlJca beyond the ele- 
menta of Algebre. 0«ometiT, end Trijn- 
nometry. A ealledion of Fnhleme uid 
eumplea haa been added, chleBy token 
Aran the Hennte-HonH und CoU^ Ex- 
unhutton Papen— irhloh will be found 



AN ELEUENTABT Tl 

Plane Trigon 



propoiitionfl liBTe been inooniorued iix 
the work far the pnrpoga of rendering 
It man complete, end the Collection of 
Eiunplet end Pioblenu hu been largely 



2. A Treatise on Optics 

304 pp. (1S69). Ctovu Svd. IOj. 6d. 



Example! 

106 pp. (1868), Btron, 
cloth. Si. 

Thle Treatlw ia apedi: 
nae In Schoola. The cholt 
heen chiefly raided by tl 
of Hie three uya' Bumi 
hrldge, with the eieeptioii 
parte in logerithma, wh 
OTnitled. About Four km 
hnve been added, mainl; 



By J. BROOK SUi 
Bt. John'a College, C 

Arithmetic ix 
and Frac 

tbr AdDatuid 
Paht I. Cromi 8to. ■ 






h; far the i^reater put of 
■— '— m had to the Ei- 
LTeraity and 









ler all ue important 

The proofa have In all 



the iDTenl CoUegee during the leat twenty 

joart 

Bulifolaed to the ooploaa Table ot Con- 

tBDta the Aolhor haa Tcntured to indicate 

ma elaoeatMry ooarto ot mdisff not un.- 

™«i»to Ibr t&e raaidremmta ot the Hrit , tmpla tmeVm ji 



Algebru until 



FOB 8CM00L8 AND COLLEGES. 



By G, H. rUCKLE, M.A, 
Principal of Windermere College. 

Conic Sections and 
Algebraic Geometry. 

With numerous Easy Examples Fro- 
gressively arranged. 

Second Edit, enlarged and improved, 
264 pp. (1856). Crown 8vo. 7*. 6ef. 

This book has been written with special 
reference to those difficulties and misap- 
prehensions which commonly beset the 
student when he commences. With this 
oblect in view, the earlier part of the 
subject has been dwelt on at length, and 
geometrical and numerical illustrations of 
the analysis have been introduced. The 
Examples appended to each section are 
mostly of an elementary description. The 
work will, it is hoped, be found to con- 
tain all that is required by the upper 
classes of schools and by the generality 
of students at the Universities. 



By JEDWABD JOHN ROUTH, M,A. 

Fellow and Assistant Tutor of St. Peter's 
CoUege, Cambridge. 

Djnianiics of a System 
of Kigid Bodies. 

With numerotcs Examples, 

336 pp. (1860). Crown 8to. cloth. 
10s, ed, 

CoNTBifTs: Chap. I. Of Moments of 
Inertia.— II. D'Alembert's Principle.— 
m. Motion about a Fixed Axis.— rV. 
Motion in Two Dimensions.— Y. Motion 
of a Bigid Body in Three Dimensions.— 
"VI. Motion of a Flexible String.— VII. 
Motion of a System of Bigid Bodies.— 
Vm. Of Impulsive Forces.— IX. Miscel- 
laneous Examples. . 

The numerous Examples which will be 

found at the end of each chapter hare 

been chiefly selected from the Exain^a- 

tioa Papen set in the Uniyersity and 

CoUegea of Cambridge daring the laat te^ 



THE CAMBBIDGE COUBSE OF 

Elementary Natural 
Philosophy. 

BEING THE PROPOSITIONS IN ME- 
CHANICS AND HYDROSTATICS 

In which those persons who are not 
Candidates for Honours are ex- 
amined for the Degree B.A. 

OBIQINALLY COICPILED 

By J. a SNOWBALL, M.A., 
Late Fellow of St. John's C!ollege. 

Fifth Edition, Revised and Enlarged, 
and adapted for the Middle-Olass 
Examinations. 

By THOMAS LUND, B.D., 

Late Fellow and Lecturer of St. John's 
College. Editor of Wood's Algebra. &c. 

165 pp. New Edition (1864). 
Crown 8vo. cloth. 6«. 

This work will be found suited to the 
wants, not only of University Students, 
but also of many others who require 
a short course of Mechanics and Hydro- 
statics, and especially of the Candidates at 
our Middle-Class Examinations. 



By N, jr. FERRERS, M,A. 

Fellow and Mathematical Lecturer of 
Gonville and Caius College, Cambridge. 

AN ELEMENTARY TBEATISE ON 

Trilinear Co-Ordinates 

The Method of Reciprocal FolarSf 
and the Theory of Frqjections, 

154 pp. (1161). Cr. 8vo. cl. 6«. ^d. 

The object of the Author in writing 
on this subject has mainly been to place 
it on a baftiaalt»^^«t\ss&ss^^£a&seB^.'!A.'^so>s>. 
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CAMBEIBGE CLASS BOOKS 



By J. C. SNOWBALL, M.A. 
Late Fellow of St. John's Ck>ll. Cambridge. 

Plane and Spherical 
Trigonometry. 

With the Construction and Use of 
Tables of Loffarithms, 

Tenth Edition. 240 pp. (1863). 
Crown 8vo. 7*. 6rf. 

In preparing a new edition, the proofs 
of some of the more important propositions 
hare been rendered more strict and ge- 
neral ; and a considerable addition of more 
than Two hundred Bxamples, taken prin- 
cipally from the questions in tiie Examina- 
tions of Colleges and the University, has 
been made to the collection of Examples 
and Problems for practice. 



By W. JT. DREW, M,A. 
Second Master of Blackheath School. 

Geometrical Treatise 
on Conic Sections. 

With a copious Collection of Examples, 
Third Edition. Crown Syo. cloth. 

In this work the subject of Conic Sec- 
tions has been placed before the student 
in such a form that, it is hoped, after 
mastering the elements of Euchd, he may 
find it an easy and interesting continuation 
of his geometrical studies. With a view 
also of rendering the work a complete 
Manual of what is required at the Uni- 
Tersities, there have been either embodied 
into the text, or inserted amonpp the ex- 
amples, every book work question, prob- 
lem, and rider, which has oeen proposed 
in the Cambridge exanunations up to the 
present time. 



iS^>Ji2tions to the Pro- 
blema in Drew^s Co- 
J2ie Sectiona. 

Crown 8ro. cloth. 4*. M. 



Senate-House Mathe- 
matical Problems. 

With Solutions, 
1848-51. By Ferbebs and Jacksok. 8to. 

I5s.6d. 
1848-51. (Riders). By Jameson. 8yo. 

7s. 6d. 
1854. By Walton and Macxxkzxs. 

10«. 6^. 
1857. By Campion and Walton. 8vo. 

Bs.ed. 
1860. By RoTTTH and Watson. Crown 

8vo. 78. ed. 
1864. By Walton and Wilkinson. 8Ta 

cloth. 10«. 6d. 

The above books contain Problems and 
Examples which have been set in the 
Cambridge Senate-house Examinatioiis at 
various periods during tiie last twdra 
years, together with Solutions of the same. 
The Solutions are in all cases given by 
tiie Examiners themselves or under their 
sanction. 



By m A, MORGAN, M,A, 
Fellow of Jesus College, Cambridge. 

A Collection of Mathe- 
matical Problems and 
Examples. 

With Answers, 

190 pp. (1858). Crown 8vo. 6». 6rf. 

This book contains a number of prob- 
lems, chiefly elementary, in the Mathe- 
matical subjects usually read at Cam- 
bridge. They have been selected firom 
the papers set during late years at Jesua 
College. Very few of them are to be met 
with in other collections, and by for the 
larger number are due to some of the most 
distinguished Mathematicians in the Uni- 
versity. 

By C. TAYLOR, B.A. 
Scholar of St. John's College, Cambridge. 

Geometrical Conies. 

Including Anharmonie Ratio andJPrih 
jeetion. With numerous Hxamplea. ■ 

22.^ pp. \%^^. CxQi^mSvo. 7*. 6A 



FOR 8C300ZS AND COLLEaHS. 
A Treatise on 
Solid Geometry. 
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Joha'a College, and 

JOSEPH WOLSTENBOLME. M.A., 

Chrisfi Coll. CambridBf. 

472 pp. 870. cloth. ISj. 1S63. 



2ji JOBN B. B. MATOR, M.A. 

FelloT and CIsmIcbI Lectarer of St Jahu'a 

College, Cambridge. 

1- Juvenal. 

With Englith NoUa and an Index. 

New and Berised Edition. Nearly 

Ready. Crown 8to. cloth. It. 6d. 

for really ripe BchoUrBhlp, er-- — ' — -- 



jwledge of Contincui 



!, and fa. 

■ • cria- 



the subjecl 
eelvea u> 1 
■tadenta; 



By PEBCIVAL FROST. X.A. 

Late FaUn" of St. John's CoUege ; 

IbthemaCical LectuKT of King's College. 

Newton's Principia 

enjTiDNS I, I, and 3. 
WITH NOTES AHD ILLUSTRATIONa. 

Collection of Frolilems 

FrintipaUy inltnded at Examj^ of 

IfueUt^i Methodt. 

SecondEdit 2SB pp. (1863). lOi. 6</. 

The aathor'e print^ipal intention is ta ' 

explain difficulties which nu; be en- 

eoontered h^ the student dd first reading 

Tantagea ofa eorefnl roidjnf thp mi.tli™lii 
mnplOTed by Newton, by 



pplledln 



■todent'vho la engaged In the aCudi 
the higher btanchm of Mathwnatioa, by 



2. Cicero's 
Second Philippic. 

With Englith Sotet. 
168 pp. (1861). Fcp. 8yo. cloth. 64. 
The Text Is that of Halm'a 2nd edldon, 
ILeipzig, Weidmann, 1859], with some 
correctlMis from Madvlg'B «h Edition 
(Copenhageii. 1S59). Halm's Introdaotlon 



\n for the most lort printed at length ; 
ror the Greet eitrwjM an English YetHi™ 
laa been aataatltated. A large body of 
lotee. ohleflv granuDatleLl and hlatorlfal, 
isabeen added from Tailous sources. A 

Ulcere, a copious Argument, and an Index 

The Chief Bules of 
Latin Syntax. 

G. MALE PVCELE, M.A. 

Head Haater of 'Windennere College. 

Fop. 8to. \i. 



_ .. geometrical form 'R \\\o ak-<ftT ^Jt^B. ^jaSaSPK^?^ 

In the analytioii tnTcitttaUoni (Ai ■Woo.Vl'i- "^^ 
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CAMBMTDOE CLASS BOOKS 



An Elementary Latin 
Grammar. 

By B. J. EOBT. M.A., 
UndeT-Master of Dulnich Coll^gr Upper 



The Aathor-s 



d CUflflioal Lee- 
'a College, C»mbridge. 
2a. 6J. 

1 practical 



tBuUnK baA LnducM u 9 

Latin Orammar In H moi 

taleUtelble waj Iban faai 

■cfaool books. The fecU nine Men ae- 

TlTed from the bcsl authorities, enpeciall^ 



Bv B. DRAXX, M.A. 
Mta f allDiT of Eisg'i CoU. CsnbrUf*. 

1. Demosthenes on tiie 
Crown. 

With RtglUh Nstn. 

Socond EditiDii. To whicli ii pie- 

fijced MacaaiYS ao&inbt Cnn- 

f HON. With EDglioh NotM. 

SI'al"tn I 2»f7 pp. {I860). Fcap. 8to. oL fi». 



otbers bare been c 

been elmT^Hed aod reBtiicted to 
re»Uj required bj boys. In ihr 






duced hy tbcEnKlLBb ^that' Appendices 
abbreviationa, datce, mone^i &o. The 

ELEMESTARY HISTORY OF THE 

Book of Common 
Prayer. 

Tar the Uu of Sehotlt and popiUar 

nading. 

By TRASCia FROCTER, U.A., 



at edition or the lata Ur. DnkO^ 
□ of Denuathoiefi de Conma havlnf 
ith couBldeinbie aeenUaee In wt 
!hoDl>. and ■ new editun belnc ealM 
le Oration at .S«hinei u^nitCUil- 
■ich the «rithH*f 



trace the Hialory oflhe Prayei-B 
to ftuppl^ to the Kd^ILhIi rpader thf 



I. .Slschyli Eumenides 

With English Vtrie Trantlatim, 
Copiout Introduelion, and IfeUt. 
8yo. Hi. pp. (1863). 7j. 6A 

"Mr. Dnkc'a abilit; ai ■ critical &Ao- 



rtowing and melodioni, elegant B 
larlilw. The Greek Text ti wellhiuw . 
the not«* are elear and uaaloL'^.-Onii- 

Sg a MESIFALE, S.B. 
Author ot " Hlatory ot BoaH," Ai. 

Sallust. 

With Englith NbUi. 
Second Edition. 172 pp. (IBM). 

Fcap, Sto. 4(. 6d. 
•' This School Fdi^on of Halliut la pn- 
clsely vhst the School edition of a Latti 
author ought to be. No hkIch vadi 
■J le ipent in it, and no worda that txnld 
hi: of uae are apared. The text haa beta 



Etremel^ ^eU-eelected 



a umefal maDual to aaaijt pcoplf \ The " Ci.vii.wv"' ""4 >'™ 
^'J- to a more intelligent uia of Uio \ ha had MpoTntelTi, ■(rtM 1 
'"'ourCoauaOBPrtjei. \ loimd in cloth. 



J.a,\ 



FOE SCHOOLS AND COLLEGES. 
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By the Bet>, J. WltlOHTj M.A, 
Of Trinity College, Cambridge. 

1. Help to Latin 
Grammar. 

TTith Easy Exercises^ and Vocabulary, 
Crown 8vo. cloth. 4«. 6ef. 

Never waa there a better aid offered 
alike to teacher and scholar in that ardu- 
ous pass. The style is at once familiar 
and strikingly simple and lucid; and the 
explanations precisely hit the difficulties, 
and thoroughly explain them.'* — ^English 
Journal of Ei>x7cation. 



2. 



Helleuica. 



A FIRST GREEK READING BOOK. 

Second Edition. With Vocabulary. 
Fcap. 8vo. cl. 3*. 6ef. 

In the last twenty chapters of this 
▼olume, Thucydides sketches the rise and 
progress of the Athenian Empire in so 
clear a style and in such simple language, 
that the author doubts whether any easier 
or more instructive passages can be 
selected for the use of the pupil who is 
commencing Greek. 

3. The Seven Kings of 

Rome. 

A First Latin Reading Booh. 

Third Edit. Fcap. 8vo. cloth. 3*. 

This work is intended to supply the 
pupil with an easy Construing-book, which 
may, at the same time, be made the 
vehicle for instructing him in the rules of 
grammar and principles of composition. 
Here Livy tells his own pleasant stories 
in his own pleasant words. Let Livy be 
the master to teach a boy Latin, not some 
English collector of sentences, and he will 
not be found a dull one. 

4. Vocabtilary and Ex- 
ercises on ^^ The Seven 
Kings of Kome/' 

Fcp. 8yo. cloth. 2s, 6(i. 



By EDWARD THRINQ, M.A. 
Head Master of Uppingham School. 

Elements of Grammar 
Taught in English. 

With Questions, 

Third Edition. 136 pp. (1860). 

Demy 18mo. 2s. 

2. The Child's English 

Grammar. 

New Edition. 86 pp. (1869). Demy 
limp cloth, I8mo. \s. 

The Author's effort in these two books 
has been to point out the broad, beaten, 
every-day path, carefully avoiding digres- 
sions into the byeways and eccentricities 
of language. This Work took its rise 
from questionings in National Schools, 
and the whole of the first part is merely 
the writing out in order the answers to 
questions which have been used already 
with success. Its success, not only in 
National Schools, from practical work in 
which it took its rise, but also in classical 
schools, is full of encouragement. 

3. A Latin Gradual. 

A First Latin Construing Book for 

Beginners. 
167 pp. 1864. 18mo. cloth. 2s. ed. 

The main plan of this little work has 
been well tested : experience however has 
led to considerable changes In the way of 
working this out. 

The intention is to supply by easy steps 
a knowledge of Grammar, combined with 
a g^od vocabulary; in a word, a book 
which will not require to be forgotten 
again as the learner advances. 

A short practical manual of common 
Mood constructions, with their English 
equivalents form the second part. 

4. School Songs. 

A COLLECTION OP SONGS 
SCHOOLS. 



FOR 



•#* 7^e Focaduiary and Exere%ae» moy 
also be had hound up vaiiK ** The 
Seven JCings of J2om«.** 5«. clotH. 



WITH THB HT78IO AB&ANGED PQR 
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By EDWARD TRUING, M,A. 

5. A First Latin Con- 
straing Book. 

104 pp. (1866). Fcap. 8vo. 28. Bd. 

This Construinff Book is drawn up on 
the same sort of graduated scale as the 
Author's English Orammar. Passages 
out of the best Latin Poets are gradually 
built up into their perfect shape. The 
few words altered, or inserted as the pass- 
ages go on, are printed in Italics. It is 
hoped by this plan that the learner, whilst 
acquiring the rudiments of language, may 
store his mind with good poetry and a 
good Yocabulary. 



By a J. TATJGRANy D.D, 

Ticar of Doncaster, and Chaplain in 
Ordinary to the Queen. 

St. Fatd's Epistle to 
the Komans. 

The Greek Text fvith Englieh Notes, 

Second Edition. Grown 8yo. cloth. 
(1861). 68. 

By dedicating this work to his elder 
Pupils at Ilarrow. the Author hopes that 
he sufficiently indicates what is and what 
is not to be looked for in it. He desires 
to record his impression, derived from the 
experience of many years, that the Epis- 
tles of the New Testament, no less than 
the Gospels, are capable of furnishing 
useful and solid instriiction to the highest 
classes of our Public Schools. If they are 
taught accurately, not controversially; 
positively, not negatively; authorita- 
tively, yet not dogmatically ; taught with 
close and constant reference to their literal 
meaning, to the connexion of their parts, 
to the sequence of their argument, as well 
as to their moral and spiritual instruc- 
tion; tbey will interestf they will inform, 
tAe^ will elevate; tbey will inspire are- 
venance for Scripture never to be dis- 
ja^etf, tbey wiU awaken a desire to drink 
',^:^J^Pl7of the Word of God, certain 
^'^oafter to be ^ntified and fulflUed, 



Notes for Lectiires 
On Confirmation. 

With Suitable Prayers. 

By a J, VAUGMAJf, D.D. 

6th Edition. 70 pp. (1864). Fcp. 
8vo. 1«. 6^. 

This work, originall^r prepared tar fhe 
use of Harrow School, is published in the 
belief that it may assist the laboora of 
tiiose who arc engaged in preparing can- 
didates for C!onfinnation, and who find it 
difficult to lav their hand upon any one 
book of suitable instruction at once suffi- 
ciently fuU to furnish a synopcds of tiie 
subject, and sufficiently elastic to give free 
scope to the individual judgment in the 
use of it. It will also be found a hand- 
book for those who are being prepared, as 
presenting in a compact fonn the verv 
points which a lecturer would wish his 
hearers to remember. 



The Churdi Cateclusm lUiiB- 
trated and Explained. By 
ARTHUR RAMSAY, KJL 

Second Edition. 18mo. U, 6<{. 



Hand-Book to Butler's Ana- 
logy. By C. A. SWAINSON, 

' M.A. 65 pp. (1866). Crown Sto. 
l8. 6d. 



History of the ChristiaxL 
Church during the First 
Three Centuries, and the 
Beformation in X^gland* 
By W. SIMPSON, M.A. TourUi 
Edition. Fcp. 8yo. cloth. 8«. 94. 



AnalyBiA oi "Soley's Eviden- 
ces oi CSbx\sX\»x&\^ • "^x 

\16 v^. VV^^S^. '^'too- "^-^A, 
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CAMBEIDGE MANUALS 

inon THEOLOGHOAXi STUDENTS. 

This Series of Theological Manuals has heen puhlished with 
the aim of supplying Books concise, comprehensive, and accurate . 
convenient for the Student, and yet interesting to the general 
reader. 



has been reox>ened with ^eat learning and 
accurate research, and it is mainly with 
the view of epitomizing their extensive 
publications, and correcting by their help 
the errors and misconceptions which had 
obtained currency, that the present 
volume has been put together. 

4. History of the Canon of 
the New Testament during 
the First Four Centuries. 
By BROOKE FOSS WEST- 
COTT, M.A. 594 pp. (1856). 
Crown 8vo. cloth. 125. 6d. 

The Author has endeavoured to connect 
the history of the New Testament Canon 
with the growth and consolidation of the 
Church, and to point out the relation 
existing between the amount of evidence 
for the authenticity of its component parts 
and the whole mass of Christian literature. 
8uch a method of inquiry will convey both 
the truest notion of the connexion of the 
written Word with the living Body of 
Christ, and the surest conviction of its 
divine authority. 

5. Introduction to the Study 

of the GOSPELS. ByBROOKE 

FOSS WESTCOTT, M.A. 458 

pp. (I860). Crown 8vo. cloth. 

10*. ed. 

This book is intended to be an Intro- 
duction to the Study of tJajek QrrssjjS^, "Va. 

464 pp. (I860). Crown 8vo. cloth, l--^^-^^^ 

Id the oowree of the last twenty yeaiBXirtsaA:? ^"^^ '^***^^'!^*^S.«rf?s5-o»- 
the whole qneaUon of liturgical knowledsd \ «ai<i coTttRftRPasc^ v> t^sj?- 



1. History of the Christian 
Church during the Middle 
Ages. By Abchdeacon HARD- 
WICK. Second Edition. 482 pp. 
(1861). With Maps. Crown 8vo. 
cloth. 105. 6d. 

This Volume claims to be regarded as 
an integral and independent treatise on 
the Me<fiaeval Church, The History com- 
mences with the time of Gregory the Great, 
to the year 1520,— the year when Luther, 
having been extruded from those Churches 
that adhered to the Communion of the 
Pope, establislied a provisional foim of 
government and opened a fresh era in the 
history of Europe. 

2. History of the Christian 
Church during the Refor- 
mation. By Archdn. HARD- 
WICK. 459 pp. (1856). Crown 
Svo. cloth. 10*. 6ef. 

This Work forms a Sequel to the Au- 
thor's Book on The Middle A^es. The 
Author's wish has been to give the reader 
a trustworthy version of those stirring 
incidents which mark the Beformation 
period. 

3. History of the Book of Com- 
mon Prayer, With a Rationale 
of its Offices. By FRANCIS 
PROCTER, M.A. Fifth Edition. 
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]. THE GOLDEN TREASTJRT 

OF THE BEST 80NGB AND LYRICAL POEMB IN THE EXGLIBH 

LANGUAGE. 

Selected and arranged, iritli Notes, by F. T. FALGBATE. 

2. THE FAIRT BOOK. 

THE BEST POPULAR FAIRT STOBIES, BELECTEU AND EENDERED AKEW 

Bj the Author of "Jolm Hali&x." 

3. THE CHILDEEN'S GAKLAND. 

FItOU THE BEST POETS. 
Selected and Arranged by COVENTKT PATMOEB. 
4. THE PILGRIM'S PROGRESS 

FROM THIS WORLD TO THAT WHICH IS TO COKE. 

By JOHN BUNTAN. 

I*tge-p»per cojAa, crown 8vo. 7<. Sd. ; or bound In half moroeeo, lOf. Si. 

5. THE BOOK or PRAISE. 

FROM THE BEST ENGLISH HTMN WRITERS. ' 
Selected and ammged by BOCNDELL FALHEK. 
•.• BOYAL EDITION, 6j. Morocco Eitra, 12». 8d. LARQE-TTPE 
EDITIDN, demy Sto. huidBOmd; printed tuA boiind, lOi. Sd.; or beM Laraat 
morocco by lUyiere, Wt. 

6. BACON'S ESSAT8 AND COLOURS OF GOOD 
AND EYIL. 

With Notes and Glossarial Indei, by W. ALDIS ■WEIGHT, M.A, 

Trinity College, Cambridge. 

•»* Largs Paper Co^, Crown Syo. Jj. M., or bound in iialt-moroeM, lOi 

7. THE JEST BOOK. 

TEE CHOICEST ANECDOTES AND SAYINGS 



With a Tignan 

8. THE BALLAD BOOK. 

A SELECTION OF THE CHOICEST BRITISH BALLADS. 
Edited by "WILLIfcM ALlASGaAM. 
With ■ VIgneB* ij J. Nokl Bitob, R.B.Ii. 
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ELEMENTARY SCHOOL CLASS BOOKS. 

The volumes of this Series of Elementabt School Glass 
Books are handsomely printed in a form that, it is hoped, will 
assist the young student as much as clearness of type and dis- 
tinctness of arrangement can effect. They are published at a 
nMderate price to ensure an extensive sale in the Schools of the 
United Kingdom aud the Colonies. 

A BRIEF BIOGRAPHICAL DICTIONARY. 

Compiled and arranged by Charles Hole, B.A. Trinity 
College, Cambridge. Pot 8vo. (the same size as the Golden 
Treasury Series), neatly and strongly bound in cloth, price 
4s. 6d. 

The publishers venture to believe that this little compre- 
hensive work will become as indispensable to all English 
readers as an English Dictionary. 

EUCLID FOR COLLEGES AND SCHOOLS. 

By I. ToDHUNTER, M.A., F.R.S., Fellow and Principal 
Mathematical Lecturer of St John's CoUege, Cambridge. 
i8mo. 38. 6d, 

ALGEBRA FOR BEGINNERS. By L Todhun- 
TER, M.A., F.R.S. i8mo. 28. 6d. 
»•» A Key to this work will shortly be published. 

THE SCHOOL CLASS BOOK OF ARITHMETIC. 

By Barnard Smith, M.A., late Fellow of St Peter's Col- 
lege, Cambridge. Parts I. and II. tire now ready. i8mo. 
limp cloth, price lod. each. 

AN ELEMENTARY LATIN GRAMMAR. By 

H. J. KoBY, M.A., Under Master of Dulwich College 
Upper School, late Fellow and Classical Lecturer of St 
John's College, Cambridge. i8mo. 28. 6d, 

MYTHOLOGY FOR LATIN VERSIFICATION. 

A Brief Sketch of the Fables of the Ancients, prepared to 
be rendered into Latin Verse for Schools. By F. Hodg- 
son, B.D., late Provost of Eton College. New Edition, 
Revised by F. C. Hodgson, M.A., Fellow of King's Col- 
lege, Cambridge. i8mo. 35. 
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Elementary Scliool Class Books corUirmecL 
A LATIN GEADUAL FOR BEGINNERS. 

First Latin Constniing Book. By Edwabd Thring, M 
Head Master of Uppingham School. iSmo. 28, 6d, 

SHAKESPEARES TEMPEST. The Text taJ 
from ''The Cambridge Shakespeare.'* With GiosM 
and Explanatory Notes. By the Bey. J. M. JsPHfi 

i8mo. cloth. 39. 6d. 

LESSONS IN ELEMENTARY BOTANY. G 

Part on Systematic Botany hased upon Material left 
Manuscript by the late Professor Hbnslow. With nej 
Two Hundred Illustrations. By Daniel Oliyeb, F.B 
F.L.S., Keeper of the Herbarium and Library of the Be 
Gardens, Kew, and Professor of Botany in University < 
lege, London. i8mo. doth. 49. 6d. 

AN ELEMENTARY HISTORY OF THE B0( 
OF COMMON PRAYER. By Fbanois Pbootbb, M. 
Vicar of Witton, Norfolk, late Fdlow of St Catharii 
College, Cambridge. i8mo. 20. 6d. 

THE BIBLE IN THE CHURCH. A Popu 

Account of the Collection and RecepUon of the B 
Scriptures in the Christian Churches. By Bbookb F 
Wbstcott, M.A. i8mo. 49. 6d, 

LESSONS IN ELEMENTARY PHYSIOLOG 

With numerous Illustrations. By T. H. Huxlbt, F. R 
Professor of Natural History in the Government School 
Mines. [Newrly Ready , in 181 

THE BIBLE WORD-BOOK. A Gloasaiy of ( 
English Bible Words. By J. Eastwood, M.A., of 
John's College, and W. Aldis Wbight, M.A., Trinity ( 
lege, Cambridge. [In the Pr 

POPULAR ASTRONOMY: A Series of Lectu 
delivered at Ipswich. By Geobgks Biddell Airy, As* 
nomer Royal. [In the Pr 
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